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(54) Abstract Title; Isolation of subterranean zones 



(57) An apparatus 130 which comprises a zonal isolation assembly connprising: one or more solid tubutar 
ntembers 135, 150 each solid tubular member including one or more external seals 140, one or more 
perforated tubutar memtmrs 145 each including one or more radial passages coupled to the solid tubular 
niemt>er8; and a shoe 155 coupled to the zonal isolation assembly; wherein at least one of the solid 
tubular members and the perforated tubular members are formed by a radial expansion process 
performed within the wellbore; and wherein the radial passage of at least one of the perforated tubular 
members are cleaned by further radial expansion of the perforated tubular members within the wellbore. 
Also disclosed are methods and systems of isolation subterranean zones and of extracting materials 
from a producing zone. 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Reference To Related Applications 

This application is a continuation-irhpart of U.S. patent application serial number 
5 09/969,922. attorney docket . number 25791.69, filed on 10/3/2001, that was a 
continuation-in-part (rf U.S. patent application serial number 09/440,338. attorney 
docket number 25791.9.02, filed on 11/15/1999, that issued as U.S. Patent No. 
6,328,113, that dalmed the benefit of the filing date of U.S. provisional patent 
applicatton serial number 60/108,558, attorney docket number 25791.9, filed on 
10 11/16/1 998, the disctosures of which are Incorporated herein by reference. 

The present application is related to the following: (1) U.S. patent applicatton serial no. 
09/454,139. attorney docket no. 25791.03.02, filed on 12/3/1999, (2) U.S. patent 
application serial no. 09/510,913. attorney docket no. 25791.7.02, filed on 2/23^000. 

15 (3) U.S. patent application serial no. 09/502,350, attorney docket no. 25791.8.02, filed 
on 2/10/2000, (4) U.S. patent applicdtion serial no. 09/440,338, attorney docket no. 
25791.9.02, filed on 11/15/1999, (5) U.S. patent applteation serial no. 09/523,460, 
attorney docket no. 25791.11.02, filed on-3/10/20CM), (6) U.S. patent application serial 
no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent 

20 application serial no. 09/511.941, attorney docket no. 25791.16.0:^, filed on 2/24/2000, 
(8) U.S. patent applicatton serial no. 09/588,946, attomey docket no. 25791 .17.02, filed 
on 6/7/2000. (9) U.S. patent application serial no. 09/559,122, attorney docket no. 
25791.23.02. filed on 4/26/2000, (10) PCT patent applicatton serial no. 
PCT/USOO/18635. attomey docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 

25 provisional patent application serial no. 60/162,871 . attomey docket no. 25791 .27, filed 
on 11/1/1999, (12) U.S. provisional patent application serial no. 60/154,047, attorney 
docket no. 25791 .29, filed on 9/16/1999, (13) U.S. provisional patent af^lteatk>n serial 
no. 60/159,082, attorney docket no. 25791.34, filed on 10/12/1999. (14) U.S. 
provisional patent application serial no. 60/159.039, attomey docket no. 25791.36, filed 

30 on 10/12/1999, (15) U.S. provistonal patent application serial no. 60/159,033, attomey 
docket no. 25791.37, filed on 10^12/1999, (16) U.S. pn>vjsk>nai patent application serial 
no. 60/212,359, attomey docket no. 25791.38, filed on 6/19/2000, (17) U.S. provistonal 
patent application serial no. 60/165,228. attomey docket no. 25791.39, filed on 
11/12/1999, (18) U.S. provisional patent application serial no. 60/221,443. attomey 
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(locket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221 ,645, attorney docket no. 25791 .46, filed on 7/28/2000. (20) U.S. provisional 
patent applh:ation serial no. 60/233,638, attorney dodcet no. 25791.47, filed on 
9/18/2000. (21) U.S. provisional patent application serial no. 60/237.334, attorney 
5 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional patent application serial 
no. 60/270,007. attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provteional 
patent application serial no. 60/262,434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provisional patent appUcatton serial no. 60/259.486. attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provistona! patent applicatk)n serial 

10 no. 60/303,740. attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313,453. attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent applteatton serial no. 60/317,985, attonr>ey 
docket no. 25791.67, filed on 9^/2001; (28) U.S. provisk>nal patent applicatk}n serial 
no. 60/3318.386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

15 utility patent appllcatton serial no. 09/969,922, attorney docket no. 25791.69. filed on 
1 0/3^001 , the disclosures of which are incorporated herein by reference. 

Background of the invention 

Tht^ invention relates generally to oil and gas exploratton. and in particular to isolating 
20 certain subterranean zones to facilitate oil and gas exploration. 

During oil exploration, a weilbore typically traverses a number of zones within a 
subterranean formation. Some of these subterranean zones will produce oil and gas, 
whHe others will not Further, it is often necessary to isolate subterranean zones from 
25 one arK>ther in order to fadittate the exptoration for and production of oil and gas. 
E)d8ting methods for isolating subtenanean production zones in order to facilitate the 
exploration for and production of oil and gas are complex and expensive. 

The present invention is directed to overcoming one or more of the limitations of the 
30 existing processes for isolating subtenranean zones during oil and gas exploration. 

Sunnnnary of the Invention 

According to one aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or more solkl tubular members, each 
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solid tubular member including one or more external seals, one or more perforated 
tubular members coupled to the solid tubular members, one or nK>re flow control valves 
operably couple to the perforated tubular members for contrdling the flow of fluidic 
materials through the prorated tubular members, one or more temperature sensors 

5 operably coupled to one or more of the perforated tubular nnembers for monitoring the 
operating t^nperature within the perforated tubi^r members, one or more pressure 
sensors operably coupled to one or more of the perforated tubular memt)ers for 
pDonitoring the operating pressure within the perforated tubular numbers, and one or 
more flow sensors operably coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
ooupted to the zonal isolation assembly, and a controller operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and tt^ flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At least one of the solid tubular members and the perforated 

15 tubular members are formed by a radial exparision process performed within the 
weHbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a wellbore Is provided that 

20 includes positioning one or more solid tubulars within the wellt)ore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore* the perforated tubulars traversing the second subterranean zone, 
radiaRy expanding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore. fluididy coupling the perforated tubulars and the solid tubulars, 

25 preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars, monitoring the operating temperatures, pressures, and flow rates within one 
or mora of the perforated tubulars, and controlling the flow of fluidic materials through 
the perforated tubulars as a function of the monitored operating temperatures, 

30 pressiHes, and flow rates. 

According to another aspect of the present invention, a method of extracting materials 
from a produdng subterranean zone in a wellbora, at least a portion of the weilbbra 
including a casing, is provided that includes' positioning one or more solid tubulara 
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within the wellbore, positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expandirig at 
least one of the solid tubulars and the perforated tubulars within the wellbore. fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
5 with tto solid tubulars, fluididy isolating the produdng subten^nean zone from at least 
one other subterranean zone within the wellbore. fluididy coupling at least one of the 
perforated tubulars with the produdng subtenanean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
. and controlling the flow of fluidic materials through the perforated tubulars as a fundion 
10 of the monitored operating temperatures, pressures, and fbw rates. 

According to another aspect of the present invention, a system for teolating a first 
subterranean zone from a second subtenanean zone in a wellbore is provided that 
indudes means for positioning one or more sdid tubulars within the wellbore, the solid 

15 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellb(M^, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subterranean zone to the second subterranean zone within the wellbore extemai to the 
solid tubulars and perforated tubulars. means for monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and means for controlling the flow of fluidic materials through the perforated tubulars as 
a furKlion of the monitored operating temperatures, pressures, and flow rates. 

25 

According to artother aspect of the present invention, a system fc^ extracting materials 
fnmi a produdng subterranean zone in a wellbore, at teast a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or more solid 
tubulars within the wellt>ore, means for positioning one or more perforated tubulars 
30 wittiin the weilbore, the perforated tubulars traversing the produdng subtenanean 
zone, means for radially expanding at least one of the sdid tubulars and the perforated 
tubulars within the wellbkm. mear^ for fluididy coupling the solid tubulars with the 
casing, means for fluididy coupling the p^fbrated tubulars wittt the solid tubulars. 
weans for fluididy isolating the produdng subtenanean zone from at least one other 
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subt^ranean zone within the wellbore, nreans for fluldlcly coupling at least one of the 
perforated tubulars with the producing subterranean zone, means for monitoring the 
operating temp^atures, pressures, and flow rates within one or more df the perforated 
tubulars, and mearvs for oontroiling the flow of flukJic materials through the perforated 
5 tubulars as a function of the nrtonttored (grating temperatures, i;KessurBs, and flow 
rates. 

Acoordir^ to amrther aspect of ttie present invention, an apparatus is provided that 
includes a zonal Isolation assembly including: one qr more solid tubular members, each 

10 solid tubular member indud^ one or nrK>re external seals, one or nriore perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more solid tubular liners coupled to the interior surfaces of one or more of 
the perforated tLrt)ular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal Isolation assembly. At 

15 least one of the soBd tubular members and the perforated tubular members are formed 
by a radial expansion process perfonried within the wellt>ore, and the solid tubular 
liners are formed by a radial expansion process performed wittiin the welit>ore. 

According to another aspect of the present Invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a welibore is provided that 
includes positioning one or nfKire solid tubulars within the welibore, the solid tubulars 
traversing the first subterranean zone, positioning one or wotb perforated tubulars 
each including one or more radial passages within the welltDore, the perforated tubulars 
traversing the second subterranean zone, radially exparuling at least one of the solid 
25 tubulars and perforated tubulars within the welibore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the welibore external to the 
primary solid tubulars and perforated tubulars, positioning one or more solid tubular 
liners within the interior of one or rkmb of tfie perforated tubulars, and radially 
30 expanding and plasticsdiy deforming the solid tubular liners within the interior of one or 
mora of the perforated tubulars to fluididy seal at least sonr^e of the radial passages of 
the perforated tubulars. 
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According to another aspect of the present invention, a nnethod of extracting materials 
from a producing sut^terranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
within the wellbore, positioning one or more perforated tubulars each including one or 
5 more radial passages within the wellbore, the perforated tubulars traversing the 
producing subtenanean zone, radially expanding at least one of the solid tubulars and 
Vt^ perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
casing, fluidiciy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the produdng subtenanean zone from at least one other subtenranean zone 
10 within the wellbore, fluidiciy coupling at least one of the perforated tubulars with the 
produdng subtenanean ^me, positioning one or more solid tutnjlar liners within the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
defomning the solid tubular liners within the interior of one or more of the perforated 
tubulars to fluididy seal at least some of the radial passages of the perforated tubulars. 

15 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenranean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subtenanean zone, nrteans for positioning one or more 

20 perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars tiaversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within tt>e wellbore, 
means for fluididy coupiffig Vhe perforated tubulars and the solid tubulars. means for 
preventing the passage of fluids from the first subtenranean zone to the second 

25 subterranean zone wittiin the Wellbore external to the prirrary sdid tubulars and 
perforated tubulars, means for positioning one or more solid tubular liners witiiin the 
interior of one or more of ttie perforated tubulars, and means for radiaity expanding and 
plastically defonmir^ the solid tubular liners within the interior of one or more of the 
perforated tubulars to fluididy seal at least some of the radial passages of the 

30 perforated tubulars. 

According to another %ped of the present Invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing, \s provided that indudes means for positioning one or nrusre solid 
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tubutars within the weitbore, means for positioning one or ware perforated tutnjiars 
eadi including one or more radial passages within the wellt>ore, the perforated tubulars 
traversing tte producing subtemanean zona, means for radially expanding at least one 
of the solid tubuteirs and the perforated bjbulars within the wellbore, means for fhiidicly 

5 coupling the solid tubulars with the casing, me&ns for fluldldy coupling the perforated 
tid3ulars with the solid tubulars, Jneans for fluidtdy isolating the producing subterranean 
2one from at least one other subterranean zone within the weilbore, means for fluididy 
coupHng at least one of the perforated tubulars with the producing subterranean zone, 
means for positioning one or ntore solid tubular liners within the interior of one or more 

10 of the perforated tubulars, and means for radiaHy expanding and plastically deforming 
the solid tubular liners within the interior of one or more of the perforated tubulars to 
fluididy seal at least son>e of the radial passages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided tiiat 
15 includes a zonal isolation assembly including: one or nnore solid tubular members, each 
solid tubular memt)er including one or more external seals, one or more perforated 
tubular members each Including radial passages coupled to the solid tubular members, 
arKJ a sealing material coupled to at least some of the perforated tubular members for 
sealing at least sonr^ of the radial passages clf the perforated tubular rrombers, and a 
20 shoe coupled to tf^ zonal isolation assembly. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subtenranean zone In a weibore is provided that 
includes positioning one or more solid tubulars withiri the weilbore, the solid tubulars 

25 traversing the first subterranean zone, positioning one or more perforated tubulars 
each Including one or more radial passages within the weilbore, the perforated tubulars 
traverdng the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the weilbore, fluididy coupling the perforated 
tutHJiars and the primary solid tubulars, preventing the passage of fluids from the first 

30 subterranean zone to the second subten^nean rone vrithin the weilbore extemal to the 
primary solid tubulars and perforated tubulars, sealing off an annular region within at 
least one of the perforated tubulars, and injecting a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars: 



According to another aspect of the present invention, a method of extracting materials 
from a producing subtenranean zone in a wellbore. at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid Uibutars 
5 within the wellbore, positioning one or more perforated tubulars each induding one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one ofrthe solid tubulars and 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforate tubulars with the solid bjbulars, fluididy 

10 isdating the producing subten^nean zone from at least one other subtenanean zone 
within the weltbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, sealing off an annular region within at least one of the 
perforated tubulars, and injecting a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radiat 

15 passages of the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenranean zone in a wellbore is provided that 
includes means for positioning one or more solid tubulars v^in the wellbore, the solid 

20 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars arrd perforated tubulars within the welibors, 
means for fluididy coupling the perforated tubulars and the solid tubulars, means for 

25 preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars arKl 
perforated tubulars, means for sealing off an annular region within at least one of the 
perforated tubulars, and means for injecting a hardenable fluidic sealing material into 
the sealed annular regions of the perforated tubulars to seal off at least some of me 

30 radial passages of the perforated tubulars* 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
Indudir^ a casir^, is provided that indudes mear^ for poslUoning one or more soSd 
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tubulars within the wellbore, means for posttkxiing one or more perforated tubulars 
each including one more radial passages within the wellisore, the perforated tubulars 
traversing the producing subten^nean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, nneans for fluldicly 

5 coupling the solid tubulars witti the casing, means for fluididy coupling the perforated 
tubuteirs with the solid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one other subtenranean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with tfie produdng subtorranean zone, 
means for sealing off an annular regton within at least one of the perforated tubulars, 

10- and means for Injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

According to another asped of the present invention, an apparatus is provided that 
15 indudes a zonal isolation assembly positiCMied within a wellbore that traverses a 
subterranean formation including: one or more solid tubular ntembers, each solid 
tubular nnenrtber induding one or more external seals, one or more perforated tubular 
members coupled to the sdid tubular ntembers, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
20 tubular members are formed by a radial expansion process performed within the 
wellbore, and at least one of the perforated tubular memt>efs are radially expanded into 
intinrrate contact with the subtenranean formation. 

Acoonding to another asped of the present invention, a nr>ethod of isolating a first 
25 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning or)e or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenranean zone, positioning* one or more perforated tubulars 
within the wellbcH^ each induding one or more radial passages, the perfbrated tubulars 
traversing the second subten^nean zone, radially expanding at least one of the primary 
30 solid tubulars arKi perforated tubulars within the wellbore, radially e)^ndlng at least 
one of the perforated tubulars Into intimate contad with the second subterranean zone, 
fluididy coupling the perforated tubulars and the sdid tubulars, and preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore extemat to the sdid tubulars and perfbrated tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a ca^ng, is provided that includes positioning one or otore solid tubulars 
5 within the wellbore, positioning one or more perforated tubulars within the wellbore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subtenranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean zone, fiuididy 
10 coupling the solid tubulars \Mth the casing, fiuididy coupling the perforated tubulars 
with the scdid tubulars, fhiidldy isolating the produdng subterranean zone from at least 
one other subtwanean zone within the wellbcm, and fiuididy coupling at least one of 
the perforated tubulars with the produdng subtmanean zone. 

15 According to another asped of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the weHtyore each induding one or nm^re radial passages, the 

20 perforated tubulars traversing the second subtenanean zone, means for radially 
expanding at least one of the sdid tutHjteirs and perforated tubulars within the wellbore, 
means for radially expanding at le^t one of the perforated tubulars into intimate 
oontad with the second subterranean zone, means for fiuididy coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 

25 first subterranean zone to the second subtenranean zone within the wellbore external to 
the soBd tubulars and perforated tubulars. 

Accorcfing to another asped of the present invention, a system for extracting materials 
from a produdng subterranean zone In a wellbore, at least a portion of the wellbore 
30 Induding a casing, is provided that includes means for positioning one or more solid 
tubulars wlttiin ttie wellbore, means for positioning One or more perforated tubulars 
within U>e wellbore each induding one or more radial openings, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within ti^e wellbore, means for radially 



expanding at least one of the perforatecT tubulars into Intinnate contact with the 
producing sut>tenBnean zone, means for fluidldy coupling the solid tubulars with the 
casing, means for fluidiciy coupling the perforated tubulars with the solid tubulars, 
means for fluidiciy isolating the produdng subterranean zone from at least one other 
5 subterranean zone v^in the wellbore. and nr^eans for fluidiciy coupling at least one of 
the perforated tubulars with the producing subterranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isdation assembly positioned within a wellbore that traverses a 

10 subterranean fomnatton and includes a perforated wellbore casing, including: one or 
nrK>re solid tubular members, each solid tubular member Indudirtg one or more external 
seals, one or mxm perforated tubular memtiers coupled to the solid tubular members, 
and a shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 
menrtf)ers and the perforated tubular members are formed by a radial expansion 

15 process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the perforated wellbore 
casing. 

According to another aspect of the present invention, a nnethod of isolating a first 
20 subterranean zone frcmi a second subterranean zone in a wellbore that includes a 
perforated casing that traverses the second subterranean zone, is provided that 
includes poslttoning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbore each including one or more radial passages, the perflated tubulars 
25 traversing the second subterranean zone, radially expanding at least one of the primary 
solid tubulars and perforated tubulars virithin the wellbore, radially expanding at least 
one cf the perforated tubulars into IntinDate contact with the perforated casing, fluldidy 
ooupDrtg the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subterrar^an zone to the second subterranean zone within the 
30 wellbore external to the solid tubulars and pirated tubulars. 

According to another aspect of the present invention, a method of extracting ntaterials 
from a pnxJudrq subtenanean zone in a wellbore, at least a portion of the welltK>re 
including a casing and a prorated casing that traverses Vhs produdng subterranean 



zone, is provided that includes poshtoning one or more solid tubulars within the 
weitt>ore, positioning one or more perforated tubulars within the wellboie each indudirig 
one or more radial passages, the perforated tubulars traversing 0)e producing 
subterrar^n zone, radially expanding at least one of the solid tubulars and the 

5 prorated tubulars within the wellbore, radially expanding at least one of the perforated 
tubulars into intinnate contact with the perforated casing, fluidldy coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, fluididy isolating the produdng subterranean zone from at least one other 
subterranean 2X)ne within the wellbore, and fluididy coupling at least one of the 

10 perforated tubulars with Oie produdng subterranean zone. 

According to arK)ther asped of the present invention, a system for isolating a first 
subterranean zone from a secorKl subterranean zor>e in a wellbore that includes a 
perforated casing that traverses the second subterranean zone, is provided that 

15 indudes means for positioning one or more sdid tutnjiars within the wellbore. the sdid 
tububrs traversing the first subterranean zone, means for positioning one or rnors 
perflated tubulars within the wellbore each induding one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expmding at least one of the solid tubulars and perforated tubulars within the wellbbre, 

20 means tor radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing, means for fluididy coupling the perforated tubulars 
and the solid tubulars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the weltbora extemal to the 
solid tubulars and perforated tubulars. 

25 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subtenanean zone in a wellbore,* at least a portion of the wellbore 
induding a casing and a perforated casing that traverses the produdng subtenanean 
zor>e, that indudes means for positioning orra or more solid tubulars within the 
30 welibore, means for positioning one or nrtore perforated tubulars within the wellbore 
each biduding or>e or more radial openings, the perforated tubutairs traversing the 
producing subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perfected tubulars within the wellbore. means for radially expanding 
at least one of the perforated tubuters into intimate conted with the perforated casing, 
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means for fluMidy oouplinig the solid tubulars with the casing, means for fluididy 
ooupling the perforated tubulars with the solid tubulars, means for fluididy isolating the 
producing subterranean zone from at least one other subten^nean zone within the 
wellbore. and means for fluididy coupling at least one of perforated tubulars with 
5 the produdng subterranean zone. 

According to another aspect of the present invention, an apparatus provided that 
indudes a zonal isolation assembly induding: one or more solid tubular nr>embers« each 
solid tubular member induding one or more external seals, one or ntore perforated 

10 tubular nnembers each induding radial passages coupled to the solid tubular members, 
and one or mare perforated tubular liners each induding one or more radial passages 
coupled to the interior surfaces of one or nriore of the perforated tubular members, and 
a shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fbnued by a radial expansion 

15 process perfonrned within the wellbore, and the perforated tububr liners are formed by 
a radial expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zc^e from a second subterranean zone in a wellbore is provided that 

20 indudes positioning one or more solid tubulars within the weflbore, the solid tubulars 
traversing the first subterranean zone, positioriing one or nrx>re perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second subten^nean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars ^thln the wellbcm, fluididy coupling the perforated 

25 tubulars and the primary solid tubulars. preventing the passage of fluids from the first 
subtenrer^ean zone to the second subterranean zone within the wellt>ore external to the 
primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners wlhln the interior of one cm- more of the perforated tubulars, and radially 
expanding arKl plastically deforming the perforated tubular liners within the interior of 

30 one or more of the pisrfbrated tubulars. 

According to another aspect of the present invention, a method of extracting materials 
from a produdng subterranean zone in a weUbore, at least a portion of the welltx)rB 
induding a casing, is provided that indudes positioning one or wore sdid tubulars 
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wittiln the wellbord, positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
produdrtg subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weflbore, flukjidy coiq>Hng the solid tubulars with the 

5 casing, fluididy coupling the perforated tubulars with the soi\6 tubulars, fluididy 
isolating the produdng subterranean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdr>g subterranean zone, positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and radially expanding, and 

10 plastically deforming the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenanean zone in a wellbore is provided that 

15 indudes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterraneari zone, means for positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fluididy coupling the perforated tubulars and the sdid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for radially expanding 

25 and plastically defonmlng the perforated tubular liners within the interior of one or more 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
firom a produdng sut)terTanean zone in a wellbore, at le^t a portion of the wellboria 
30 induding a casing, is provided that indudes means for positioning one or nrxm solid 
tubulars within the wellbore, means for positioning one or nrxxe perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, nreans for fluididy 
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coupling the solid tubutars with the casing, means for fiuidldy coupling the perforated 
tubulars with the solid tutuilars, means for fluididy isolating the prodiidng subten^nean 
zone from at least one other subten^nean zone within the wellt)ore, means for fluididy 
coupling at least one erf the perforated tubulars with the produdng subtenranean zone, 
5 means for positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars, and means for radially expariding and plastically 
defomfiing the perforated tubular liners within the interior of one or nK>re of the 
perforated tubulars. 

10 According to another asped of the present invention, an apparatus is provided that 
indudes a zonal isolation assembly induding: one or more solid tubular members, each 
solid tubular member induding one or more external seals, two or more perforated 
tubular members each induding radial passages coupled to the sdid tubular members, 
and one or more one-way valves for contrdlably fluididy coupling the perforated 

15 tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the soBd tubular merhbers and the perforated tubular members are formed by a radial 
expansion process performed within the wellboTB. 

According to another %ped of the present invention, a method of isolating a first 
20 subtenanean zone from a second subterranean zone having a plurality of produdng 
zones in a wellbore is provided that indudes positioning one or more solid tubulars 
within the wellbore. the solid tubulars traversing the first subterranean zone, positioning 
two or moTB perforated tubulars each induding one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
25 expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
flukJidy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subtenanean zone io the second subtenranean zone 
within the wellbore extemal to the primary solid tubulars and perforated tubulars, and 
preventing fluids from passing from one of the produdng zones that has not t>eeh 
30 depleted to one of the producing zones that has been depleted. 

According to another asped of the present invention, a metfKKl of extracting materials 
from a wellbore having a plurality of produdng siiiterranean zones, at least a portion of 
the wellbore induding a casing, is provided that indudes positioning one or more solid 
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tubulars ^Aath^n the wellbore, positioning two or more (^rforated tubulars each including 
one or more radial passages within the wellbore, the perforated tutniiars traversing the 
producing subterranean zones, radialty expanding at least one of the solid tubulars and 
the perforated tubulars within the welibore, fluididy coupling the solid tubulars with the 

5 casing, fluididy coupiihg the perforated tubulars with the solid tubulars, fluidiciy 
isolating the produdng subterranean zone from at least one other subterranean zone 
within the welibore, fluidiciy coupling at least one of the perforated tubulars with the 
producing subterranean zorie, preventing fluids from passing from one of the producing 
zones that has not been depleted to one of the prodiKsng zones that has been 

10. depleted. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a secornJ subterranean zone having a plurality of produdng 
zones in a welibore is provided that includes n>eans for petitioning one or more solid 

15 tubulars within the welibore, thie solid tubulars traversfafig tt>e flrst subterranean zone, 
means for positioning one or more perforated tubulars each induding one or more 
radial passages within the welibore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the welibore, means for fluidiciy coupling the perforated 

20 tubulars and the soBd tubulars, means for preventing the passage of fluids from the flrst 
subterranean zone to the second subterranean zone within the welibore external to the 
primary solid tubulars and perforated tubulars, mear^ for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for preventing fluids from fussing from one of the produdng zones that has 

25 rK>t t>een depleted to or>e of the produdng zones that has been depleted. 

According to anottier aspect of the present invention, a system for extracting materials 
from a plurality of produdng subterranean zones in a welibore, at least a portion cf the 
welibore induding a casing, is provided that indudes nrteans for positioning one or 
30 more solid tubulars within the welibore, means for positioning one or more perforated 
tubulars each induding one or more radial passages within the wellt)ore, the perforated 
tubulars traversing the produdng subtenanean zones, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the welibore, means 
for fluidiciy coupling the solid tut>ulars with the casing, means for fluididy coupling the 
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perforated bjbulare with the sdid tubulars. means for fluididy isolating the producing 
subterranean zone from at least one other subterranean zone within the weltoore, 
means for flutdidy coupling at least one of the perforated tubulars with the producing 
subterranean zots, means for positioning on€i or more perforated tubular liners within 
the interior of one or more of the pwfdrated tubiiars, and nteans for preventing fluids 
from passing from one of the produdng zones that has not been depleted to one of the 
producing zones that has been depleted. 

According to another aspect of the present invention, an apparatus for extracting 
geo^ermai energy from a subterranean fonmation containing a source of geotiiermal 
energy is provided that includes a zona) isolation assenribly positioned within the 
subtenranean formation Including: wie or mora solid tubular tnembers, each solid 
tubular member including one or more extenrial seats, one or nrare (^rfbrated tubular 
members each including radial passages coupled to the solid tubular members, arxl 
one or more perforated tubular liners each including one or more radial passages 
coupled to the interior surfoces of one or nrK>re of the perforated tubular members, and 
a shoe ccnipled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansbn 
process perfonmed within the wellbore. 

According to another aspect of the present Invention, a method of isolating a first 
subtenanean zone from a second subterranean zone including a source of geothermal 
energy in a wellbore is provided that includes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zor^, positioning 
one or more perforated tubulars each including one or more radial passages within the 
weDbore, the perforated tubutars traveraing tte second subtenanean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fkikiicly coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first sutiterranean zone to the second subterranean zone 
within the wellbora external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radialiy expanding arKl plastically deforming the perforated 
tubular liners within the interior of one or more of the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting 
geoUiermat energy from a subten^nean geothermal zone In a weiibore, at ieast a 
portk»i of the weiibore Including a casing, is provided that includes positioning one or 
more solid tubuiars within the weiibore, positioning, one or more perforated tubuiars 

5 each including one or more radial passages within the weiibore, the perforated tubuiars 
traversing the subterranean geothermal zone, radially e}q>anding at least one of the 
solid tubuiars and the perforated tubuiars wthin the weiibore, fluidldy coupling the solid 
tubuiars with the casing, fluhJidy coupling the perforated tubuiars with the solid 
tubuiars, fluididy teolating the subtenanean geothenmal zone from at least one other 

10 subterranean zone within the weiibore, and fluididy coupling at least one of the 
perforated tubuiars with the subten^nean geothennial zone. 

According to another aspect of the present invention, a system for isolating a first 
subtenranean zone from a second geothemnai subtenranean zone in a weiibore is 

15 provided that indudes means for positioning one or nx>re solid tubuiars within the 
weHbore, the soM tubuiars traversing the first subterranean zone, means for 
positioning one or more perforated tubuiars each Induding one or more radial 
passages within the weHbore. the perforated tubuiars traversing the second geothenmal 
subtenanean zone, means for radially expanding at least one of the sdid tubuiars and 

20 perforated tubuiars within the weiibore, means for fluididy coupling the perforated 
tubuiars and the solid tubuiars, and means for preventing the passage of fluids from the 
first subtenBnean zone to the second geothermal subtenranean zone within the 
weHbore external to the primary sdid tubuiars and perforated tubuiars. 

25 According to another as(^ of the present invention, a system for extracting 
geothermal energy from a subterranean geothermal zone in a weiibore, at least a 
portion of the weiibore induding a casing, is provided that indudes means for 
positioning one or more solid tubuiars within the weiibore, means for positioning one or 
more perforated tubdars each induding one or more radial passages within the 

30 weObore, the perforated tubuiars traversing the subterranean geothemnal zone, means 
for radially exparvjing at least one of the solid tubuiars arui the perforated tubuiars 
within the weiibore, means for fluididy coupling the solid tubuiars with the casing, 
means for fluididy coupling the perforated tubuiars with the solid tubuiars, means for 
fluididy isdating ttte subtenanean geothenmal zone from at least one other 
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subterranean zone within the wetlt)ore, and means for fluididy coupling at least one of 
the perfc»Bted tubitors with the sut>terranean geothermal zone. 

According to another aspect of the present invention, an apparatus is provided that 
5 includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member including one or more external seals, one or more perforated 
tubular members each tnduding one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal Isolation assembly. At least one of 
the sofid tubular members and the perforated tubular memt>ers are formed by a radial 
10 expansion process performed within the wellbore. and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
15 subtenranean zone from a second subten^nean zone in a wellbore is provided that 
includes positioning one or more solid tubuiars within the wellbore, the solid tubulars 
traversirtg the first subterranean zone, positioning one or nrK>re perforated tubulars 
within the wellbore each including one or more radial passages, ttie perforated tubulars 
traversing tiie second subtemanean zone, radially expanding at least one of ttie primary 
20 solid tubulars and perforated tubulars within the wellbore, fluididy coupling tiie 
perforated tubulars and the solid tubulars. preventing Oie passage of fluids from ibe 
first subterranean zone to the second subterranean zone within the wellbore external to 
the sdid tubulars and perforated tubulars, and deaning materials fn»n the radial 
passages of at least one of tiie perforated tubulars by further radial expansion of the 
25 perforated tubulars within the wellbore. 

According to another aspect of the pretent invention, a method of extracting materials 
from a produdng subtenranean zone in a wellbore, at least a portion of the wellbore 
indudmg a casing, is provided thai indudes positioning one or nrx>re solid tubulars 
30 within the wellbore, positioning one or more perforated tubulars witiiin the wellbore 
each tnduding one or nrtore radial i;)assages. the perforated tutnilars traversing the 
produdr>g subterranean zone, radially expanding at least one of the sdid tubulars and 
tiie perforated tubuteirs within tiie wellbore, fluididy coupling the sdid tubulars witti the 
casing, fluididy coupling the perforated tubulars witii ttie solid tubulars, fluididy 
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isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbore, fluididy coupGng at least one of the perforated tubulars ^th the 
producing subtenanean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubulars, and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the wellbore. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore Is provided that 

10- includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subtenanean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the sfecond subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

15 rroans for fluididy coupling the perforated tubulars arKi the solid tubulars, means for 
preventing passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars, and means for cleaning materials from the radial passages of at least ohe of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 wellbore. 

According to another aspect of the present invention, a s^tem for extracting materials 
from a produdng subtenanean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or more solid 

25 tubulars within the wellbore, means for positioning one or more perforated tubulars 
within the wellbore each induding one or more radial passages, the prorated tubulars 
traversing the produdng subterranean zone, means' for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 
coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 

30 tubulars with the solid tubulars, means for fluididy isolating the produdng subtenanean 
zone from at least one other subterranean zone within the wellborei, means for fluididy 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
and means for deaning materials from the radial passages of at least one of the 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
weObore. 

Brief Description of the Drawings 

FIG. 1 is a fragmentary cross-sectional view Illustrating ttie isolation of subterranean 
5 zones. 

Fig. 2a Is a cross sectional illustration of the placennent of an illustrative embodiment of 
a system for isolating subtenranean zones within a borehole. 

10 Fig. 2b is a cross sectional illustration of the system of Fig. 2a during the injection of a 
fluidic material into ttie tubuteir support member. 

Fig. 2c is a cross sectional Illustration of the system of Fig. 2b while pulling tiie tubular 
expansion cone out of the wellbore. 

IS 

Fig. 2d is a crc^s sectional illustration of tiie system of F^. 2c after ihe tubular 
expansion cone has been completely pulled out of the wellbore. 

Fig. 3 a cross sectional illustration of an Illustrative embodiment of ttie expandable 
20 tubular members <^ the system of Fig. 2a. 

Rg. 4 is a flow chart illustration of an illustrative embodiment of a metiKxi for 
manufacturing ttie expandable tubular member of Fig. 3. 

25 Fig. 5a is a cross sectional illustration of an illustrative embodiment of ttie upsetting of 
the ends of a tubtdar member. 

Fig. 5b is a cross sectional illustration of the expandable tubular member of Rg. 5a 
after radially expanding and plastically defonming the ends of ttie expandable tubular 
30 member. 

Fig. 5c is a cross sectional illusttatioh of the expandable tubular member of Fig. 5b 
after forming ttireaded connections on tt>e ends of the exparidaWe tubular rnember. 
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Rg. 5d is a cross sectional illustration of the expandable tubular member of Fig. 5c 
after coupling sealing ntembers to the exterior surface of the intermediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sectional Illustration of an exemplary embodiment of a tubular 
e}^nsion cof)e. 

10 

Rg. 8 is a fragmentary cross sectional illustration of an attemative embodiment of the 
system for isolating subterranean zones of Fig. 1. 

Rg. 9 is a fragmentary cross sectional illustration of an embodiment of a method for 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with a solid tubular liner. 

Fig. 10 is a fragmentary cross sectional illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the system for isolating subterranean 
20 zones of Fig. 1 with a hardenable fluidic sealing nnaterial. 

ft 

Rg. 11 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subtenanean zones of Fig. 1 \yith the surrounding subterranean fomiation. 

25 

Fig. 12 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling or>e of the perforated tubular memt>ers of the system for isolating 
subtenanean zones of F*^. 1 ^^th a surrounding perforated wellbore casing. 

30 F^. 13 is a fragmentary cross sec^onal illustration of an embodiment of a method for 
lining one of the perforated tubular members of the system for isolating subtenanean 
zones of Fig. 1 with another pierforated tubular member. 
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Fig. 14 is a fragmentary cross sectional iilustratian of an altemative efnt)odiment of the 
system for isolating subterranean zones of Fig. 1 that includes a one-way valve for 
preventing flow from a producing zone into a depleted zone. 

5 Rg. 15 is a fragmentary cross sectional illustration of an alternative emtxxiiment of the 
system for isolatir^ subten^nean zones of Fig. 1 in which the system Is used to extract 
geothenmal energy from a subtenranean geothennal zone. 

Detailed Description of the illustrative Embodiments 

10 An apparatus and nrraithod for isolating one or mom subterranean zones from one or 
more other subterranean zor^s is provided. The apparatus and method penrtits a 
producing zone to be isolated from a nonprodudng zone using a combination of solid 
and slotted tubulars. In the production nxxle, the teachings of the present disclosure 
may be used in combination with conventional, well known, production completion 

15 equipment and methods usirig a series of padcers, solid tubing, perforated tubing, and 
sliding sleeves, which will be Inserted into the disclosed apparatus to permit the 
commingling and/or isolation of the subtenranean zones from each other. 

Refening to Fig. 1, a wellbore 105 including a casing 110 are positbned in a 
20 subtenBnean formation 115. The subterranean fonmation 115 includes a number of 
productive and non-productive zones, indiKling a water zone 120 and a targeted oil 
sand zone 125. During exploration of the subterranean fonTOtion 115, the wellbore 
105 may be extended in a well known manner to traverse the various productive and 
non-productive zones, including the water zone 120 and the targeted oil sand zone 
25 125. 

In a prefened embodiment, in order to fluididy isolate the water zone 120 from the 
targeted oH sand zone 125, an apparatus 130 is provkted that includes one or more 
secttons of solkJ casing 135. one or more external seals 140, one or nrK>rB sections of 
30 perforated casirtg 145, one or more Intennedlate sedions of solkJ casing 150, and a 
solid shoe 155. In several exemplary embodiments, the perforated casing 145 Includes 
one or nrK>re radial passages. 
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The solid casing 135 provides a fluid oondutt that transnrto fluids and other materials 
from one end of the solid casing 135 to the other end of the solid casing 135. The solkJ 
casing 135 may comprise any number of conventional commercially availat}le sections 
of solid tubular casing such as, for example, oilfteid tubulars fabricated from chromium 
5 steel or fiberglass, in a preferred embodiment, the solid casing 135 comprises oilfteid 
tubulars available from various foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The soSd casing 135 
may be coupled to ttie casing 110 iising any number of conventional commercidlly 
10 available processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid connectors. In a prefenned embodinient, the solid casing 135 is 
coupled to the casing 1 10 by using expandable solid conr^ctors. The solid casing 1 35 
nr^y comprise a plurality of such solid casing 135. 

15 The sdid casing 135 Is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially available processes such as, for example, welding, or 
slotted and expandable connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a preferred embodiment, the casing 135 includes one more valve members 160 for 
controlling the flow of fluids and other materials within the interior region of the casing 
135. In an alternative embodiment, during the production nrKxfe of operation, an 
internal tubular string with various arrangements of padcers, perforated tubing, sliding 
25 sleeves, and valves may be emfdoyed within the apparatus to provide various options 
for commingling and Isolating subterranean zones from each other while providing a 
fluid path to the surface. 

In a particularty preferred embodiment the casing 135 is placed into the wellbore 105 
30 by expanding the casing 135 in the radial direction into intinDate contact with the interior 
walls of the wellbore 105. The casing 135 may be expanded in the radial direction 
using any number of conventional commerdally available methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
regkMi 165 between the solid cMings 135 and 150 and the wellbore 105. The seals 
140 may oomprise any numt>er of conventional commeFcialty available sealing 
materials suitable for sealing a casing In a wellbore such as, for example, lead, rubber 

5 or epoxy. In a prefened embodiment, the seals 140 comprise Stratalok epoxy material 
available from Halliburton Energy Sen/Ices. The perforated ca^ng 145 permits fluids 
and other materials to pass into and out of the interior of the perforated casing 145 
from and to the amiular regton 165. In this manner, oil and gas noay be produced from 
a producing subtenanean zone within a subterranean formation. The perforated 

10 casing 145 may comprise any number of conventional commercially available sections 
of slotted tubular casing. In a preferred embodinient, the perforated casing 145 
comprises expandable stotted hjbular casing available from Petroline in Aberdeen, 
Scotland. In a particularly prefened embodiment, the perforated casing 145 comprises 
expandable slotted sandscreen tubular casing available from Petroline in Aberdeen, 

15 Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 135. The 
. perforated casing 145 may be coupled to the solid casing 135 using any number of 
convonttonal commercially available processes such as, for example, welding, or 
20 slotted or solid expandable connectors. In a preferred embodiment the perfcMBted 
casing 145 te coupled to the solid casing 135 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to one or more intennediate solid 
eatings 150, The perforated casing 145 may be coupled to the intenmediate solid 
25 casing 150 u^ng any number of conventional connmercially available processes such 
as, for example, welding or expandable solid or slotted connectors. In a preferred 
embodinoent, the perforated casing 145 is coupled to the intennediate solid casing 150 
by expandable solid connectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventional commercially available processes such as, for example, welding or 
expandable sdid or slotted connectors. Jn a preferred embodinrarit, the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 
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In an alternative embodiment the shoe 155 is coupled directly to the last one of the 
intermediate solid casings 150. 

5 In a prefenred emtxxilment, the perforated casings 145 are positioned within the 
wellbore 105 by expanding the perforated casings 145 in a radial diredion into intimate 
contact with the Interior walls of the wellbore 105. the perforated casings 145 may be 
expanded In a radial direction using any number of oonventtonal commercially available 
processes. 

10 

The intennediate solid casing 150 permits fluids and other materials to pass between 
adjacent perforated casings 145. The intenfnediate solid casing 150 may comprise 
any number of conventional commercially available sections of solid tubular casing 
such as, for example* oilfield tubulars fabricated from chromium steel or fiberglass. In 
15 a preferred embodiment the intermediate solid casing 150 comprises oilfield tubulars 
available from foreign and domestic steel mills. 

The intem^iate solid casing 150 is preferably coupled to one or rhore sections of the 
perforated casing 145. The intennediate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional commerdalty available 
processes such as, for example, welding, or solid or slotted expandable connectors. In 
a prefened embodiment, the intennediate sdid casing 150 is axjpled to the perforated 
casing 145 by expandable solid connectors. The intemnedlate solid casing 150 may 
conrtprise a plurality of such intennediate solid casing 1 50. 

25 

In a prefenred embodiment, the each intermediate solid casing 150 includes one more 
valve members 170 for controlling the flow of fluids and other materials within the 
interior region of ttie intermediate casing 150. In an alternative embodiment as will be 
recognized by persons having ordinary skill in the art and the benefit of the present 
30 disclosure, during the production mode of operation, an internal tubular string with 
various arrangements of packers, perforated tutring, sliding sleeves, and valves may be 
employed within the apparatus to provide various options for commingling and isolating 
subterranean zones from each other while providing a fluid path to the surface. 
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In a particularty prefenBd embodiment, ttie intertnediate casing 150 is placed into the 
wellbore 105 by expanding the intenmediate casing 150 in the radial direction into 
intimate contact with the interior walls of the weltbore 105. The intermediate casing 
150 may be expanded in the radial direction using any number of conventional 
5 commerctatly available methods. 

In an attemative embodiment, one or more of the intermediate solid casings 150 may 
be onnitted. In an alternative preferred enrtt)odiment, one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 provides a support member for the apparatus 130. In this nr>annen 
various production and exploration tools may be supported by the show 1 50. The shoe 
150 may conriprise any number of conventional commerdalty available shoes suitable 
for use in a wellbore such as, for example, cenr>ent filled shoe» or an aluminum or 
15 composite shoe, in a prefenred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a preferred embodiment, the shoe 155 is selected 
to provide sufficient strengtfi in compression and tension to perrnit the use of high 
capacity production and e)^oration tools. 

20 In a particularly preferred embodiment, the apparatijs 130 indiKles a plurality of solid 
casings 135, a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
intemiediate solid casings 150, and a shoe 155. More generally, the apparatus 130 
may comprtee one or nnore solid casings 135, each with one or more valve members 
160, n perforated casings 145, n-1 intermediate solid casings 150, each with one or 

25 more valve members 170, and a shoe 155. 

During operation the apparatus 130, oil and gas may be controllably produced from 
tiie targeted oil sand zone 125 using tiie perforated casings 145. The oil and gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 intermediate solid casings 150 witii valve members 170 permits isolated sections of the 
zone 125 to be selectively isolated for production. The seals 140 pemnit the zone 125 
to be fluidldy isolated from the zone 120. The seals 140 furttier permits isolated 
sections of U>e zone 125 to be fluididy Isolated from each otiier. In this nnanner, ttie 
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apparatus 130 pemiits unwanted and/or non-productive subterranean zones to t)e 
fydldy isolated. 

In an alternative emtxxliment. as will be recc^nized by persons having ordinary skW\ in 
5 the art and also having the benefit of the present disclosure, during the production 
mode of operation, an internal tubular string with various an^ngements of packers, 
perforated tubing, slidir^g sleeves, and valves may t>e employed within the apparatus to 
provide various options for cormiingling and isolating subterranean zones from each 
other while providing a fluid path to ttie surface. 

10 

In several alternative embodiments, the solid casing 135, the perforated casings 145, 
the intermediate sectioru of solid casing 150, and/or the solid shoe 155 are radially 
expanded and plastically defonned within Ihe wellbore 105 in a conventional manner 
and/or using one or more of the methods and apparatus disclosed in one or more of 

15 the following: (1) U.S. patent application serial no. 09/454.139, attoniey docket no. 
25791.03.02. filed on 12/3/1999. (2) U.S. patent application serial no. 09/510.913. 
attorney docket no. 25791.7.02, filed on 2/231/2000. (3) U.S. patent application serial 
no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000. (4) U.S. patent 
appiteatkMi serial no. 09/440.338. attorney docket no. 25791.9.02. filed on 11/15/1999, 

20 (5) U.S. patent applicatkm serial no. 09/523,460, attorney docket no. 25791 .1 1 .02, filed 
on 3/10/2000. (6) U.S. patent applkartkm serial no. 09/512.895, attorney docket no. 
25791.12.02, filed on 2/24/2000. (7) U.S. patent appBcation serial no. 09/511,941, 
attorney docket no. 25791.16.02. filed on 2/24/2000, (8) U.S. pat^t application serial 
no. 09/588.946, attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent 

25 appfication serial no. 09/559.122. attomey docket no. 25791.23.02, fSed on 4/26/2000, 
(10) PCT patent applk»tion serial no. PCT/USOO/18635. attomey dodcet no. 
i25791 .25.02, filed on 7/9/2000. (11) U.S. provisional patent appllcatton serial no. 
60/162.671, attomey docket no: 25791.27. filed on 11/1/1999. (12) U.S. provisional 
patent appKcation serial no. 60/154.047, attoniey docket no. 25791.29. filed on 

30 9/16/1999, (13) U.S. provistonal patent applicatton serial no. 60/159.082, attomey 
docket no. 25791.34. filed on 10/12/1999. (14) U^S. provistonal patent application serial 
no. 60/159,039, attomey docket no. 25791.36, filed on 10/12/1999, (15) U.S. 
proviskmal patent application serial no. 60/1 59,033. attorney docket no. 25791 .37, filed 
on 10/12/1999, (16) U.S. provistonal patent appiteatton serial no. 60/212,359. attomey 
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docket no. 25791.38. filed on 6/19/2000, (17) U.S. provisional patent application serial 
no. 60/165,228, attorney docket no. 25791.39, filed on 11/12/1999, (18) U.S. 
provisional patent application serial no. 60/221.443, attorney docket no. 25791.45, filed 
on 7/28/2000, (19) U.S. provisional patent ap))licatk)n serial no. 60/221,645, attorney 

5 docket no. 25791 .46. filed on 7/28/2000, (20) U.S. provisk)nal patent applicatk>n serial 
no. 60/233.638, attorney docket no. 25791 .47, filed on 9/18/2000, (21) U.S. provisional 
patent application serial no. 60/237,334, attorney docket no. 25791.46, filed on 
10/2/2000, (22) U.S: provlstohal patent applteation serial no. 60/270,007, attorney 
docket no. 25791.50. filed on 2/20/2001; (23) U.S. provistonal patent application serial 

10 no. 60/262,434, attorney docket no. 25791.51, filed on.1/17/2001; (24) U.S. provistonal 
patent application serial no. 60/259.486. attorney docket no. 25791.52. fHed on 
1/3/2001; (25) U.S. provistonal patent appltoafa'on serial no. 60/303,740, attorney docket 
no. 25791.61. filed on 7/6/2001; (26) U.S. provisional patent application serial no. 
60/313,453, attorney docket no. 25791.59. filed on 8/20/2001; (27) U.S. provisional 

15 patent application serial no. 60/317.985. attorney docket no. 25791.67. filed on 
9/6/2001 ; (28) U.S. provisional patent application serial no. 60/318,3i36. attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent application serial no. 
09/969,922, attorney docket no. 25791.69, filed on 10/3/2001, ttw di$ck)sures of which 
are Incorporated herein by reference. In an exemplary emt>odiment, tiie radial 

20 clearances between the radially expanded soiki casings 135, perforated casFngs 145, 
Intennediate sections of solid casing 150. and/or tiie solid shoe 155 and tt« wellbore 
105 are eliminated thereby eliminating ttie annulus between ttte solid casings, the 
perforated casings 145, tite intennediate sections of solid casing 150, and/or tiie solkl 
shoe 155 and ttie wellbore 105. In tills manner, tiie optional need for fillbig ttie annulus 

25 wtth a filler rhaterial such as, for example, gravel, may be eliminated. 

- Refenring to Figs. 2a-2d. an Illustrative embodiment of a system 200 for isolating 
subterranean fomnations includes a tulMJiar support member 202 ttiat defines a 
passage 202a. A tubular expanskx) cone 204 that defines a passage 204a is coupled 
30 to an end of tiie tubular support member 202. In an exemplary embodiment, ttie 
tubular expansion cone 204 includes ia tapered outer surfece 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer sur^ce 
204b of the tubular expansion cone 204. The first expandable tubular m^nber 206 
further includes an unexpended intenmediate portion 206c, another pre-expanded end 

5 206d, and a sealing member 206e coupled to the exterior surface oif the unexpended 
intermediate portion. In an exemplary embodiment, the Inside and outside diameters of 
the pre-expanded ends, 206a and 208d, of the first expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended intemnediate 
portion 2D6c. An end 20Ba of a shoe 208 is coupled to the pre-expanded end 206a of 

10 the first expandable tubular member 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

15 21 0 is coupled to an end 21 ia of a slotted tubular member 21 2 that defines a passage 
212b by a conventional threaded connection, A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended intenmediate portion 214c, another pre-expanded end 

20 214d, and a sealing member 214e coupled to the exterior sur^K» of the unexpended 
intenmediate portion, in an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends, 214a and 214d, of the second expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended intenmediate 
portion 214c. 

25 

An end 216a of a slotted tubular member 216 that defines a passage 216b is coupled 
to the other pre^xpanded end 214d of the second expandable tubular member 214 by 
a conventional threaded connection. Arrather end 216c of the slotted tubtdar member 
216 is coupled to an end 218a of a slotted tubular member 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted tubular memt>er 218. The third expandable tubular member 
220 further includes an unexpended intermediate portion 220c another pre-expanded 
end 220d, and a sealing member 220e coupled to the exterior surface of the 
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unexpended intennediate portion. In an exemplary embodiment, the Inside and outside 
diameters of ttie pre-expanded ends, 220a and 220d, of the third e)qpandable tubular 
member 220 are greater than the inside and outside diameters of the unexpended 
intenmediate portion 220c. 

5 

An end 222d of a tubular member 222 is threadabiy coupled to the end 30d of the third 
expandable tubular member 220. 

In an exemplary embodiment, the inside and outside diameters of the pre-expanded 
10 ends, 206a. 206d, 214a, 214d, 220a and 220d, of the expandable tutnilar members, 
206, 214, and 220, and the slotted tubular mernbers 210, 212, 216, and 218. are 
substantially equal. In several exemplary embodiments, the sealing members, 206e. 
214e. and 220e, of the expandable tubular members, 208, 214, and 220, respectively, 
further Include anchoring elements for engaging the wellbore casing 104. In several 
15 exemplary embodiments, the slotted tubular members, 210, 212, 216, and 218, are 
conventional slotted tubular members havmg threaded end connections suitable for 
i^e in an oil or gas well, an undergrcHjnd pipeline, or as a structural support. In several 
alternative embodiments, the stotted tubular members, 210, 212, 216, and 218 are 
conventional sbtted tubular members for' recovering or introducing fluidic materials 
20 such as, for example, oil, gas and/or water from or into a subterranean formation. 

In an exemplary embodiment, as illustrated in Fig. 2a, the system 200 is. Initially 
positioned in a borehole 224 formed in a subterranean fomnation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b. The borehole 224 may be 

25 positioned in any orientation from vertical to horizontal. In an exemplary embodiment, 
the upper end of the tubular support member 202 may be supported in a conventional 
manner using, for example, a slip joint, or equivalent device in order to permit upward 
moven^nt of the tubular support memt)er and tubular expansior) cone 204 relative to 
one or more of the expandable tubular members, 206, 214, and 220, and tubular 

30 rrombers. 210. 212, 216, and 218. 

In an exemplary embodiment, as illustrated in Rg. 2b, a fluidic material 228 is then 
injected into the system 200, through the passages, 202a and 204a, of the tubular 
support member 202 and tubular expansion cone 204, respectively. 
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In an exemplary embodiment, as illustrated in Fig. 2c, the continued injection (rf the 
flutdic material 228 through the passages, 202a and 204a, of the tutnjlar support 
member 202 and the tubular expansion cone 204, respectively^ pressurizes the 

5 passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expanding and plastically deforming the expandable tubular member 206 off of the 
tapered external surfece 204b of the tubular expansion cone 204. In particular, the 
intermediate non pre-expanded portion 206c of the e)q>andable tubular men4>er 206 is 
radially expanded and plasticalty deformed off of the tapered external surface 204b of 

10 the hjbuiar expansion cone 204. As a result, the sealing member 206e engages the 
interior surface of the wellbore casing 104. Consequently, the radially expanded 
intenmedlate portion 206c of the expandable tubular member 206 Is thereby coupled to 
the wellbore casing, 104. In an exemplary embodiment, the rddially expanded 
intermediate portion 206c of the expandabte tubular member 206 is also thereby 

16 anchored to the wellbore casing 104. 

In an exemplary embodiment, as illustrated in Fig. 2d, after the expandable tubular 
member 206 has been plastically defonmed and radially expanded off of the tapered 
external surface 204b of the tubular expansion cone 204, \ha tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
nnember 202. As a result, the second and third expandable tubular members, 214 and 
220, are radially expanded and piastically deformed off of the tapered exten^al surface 
204b of the tubular expansion cone 204. In particular, the intermediate non pre- 
expanded portion 214c of the second expandable tubular member 214 Is radially 

25 expanded and plasticalty deformed off (rf the tapered external surface 204b of the 
tubular expansion cone 204. As a result, the sealing member 21 4e engages the 
interior surface of ttte wellbore 224. Consequently, the radially expanded intermediate 
portion 214c of the second expandable tubular irmmber 214 is thereby coupled to the 
wellbore 224. In an exemplary embodiment, the radially expanded Intermediate portion 

30 214c of the second exparKlable tubular member 214 is also thereby anchored to the 
wellbore 104. FurthermOTe. the continued application of tira upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement with the pre-expanded end 220a of tiie third expandable tubular member 
220. Rnally, the continued application of ttie upward force to the tubular member 202 
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will then radially expand and piasticalty deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion oone 204. In 
particular, the intenDediate non pre-e)^nded portion 220c of the third expandable 
tubular member 220 is radially e}9>anded and plastically deformed off of the tapered 

5 external surface 204b of the tubular expansion oorie 204. As a result, the sealing 
fnember 220e engages the interior surface of the wellbore 224. Consequently, the 
radially expanded intemrmliate portion 220c of the third expandable tubular member 
220 is thereby coupled to the wellbore 224. In an exemplary embodiment, the radially 
expanded intemtediate pbrtton 220c erf the third expandable tubular member 220 is 

10 also thereby anchored to the wellbore 224. As a result, the water zone 2^a and 
fluidicly isolated from the targeted oil sand zone 226b, 

After completing the radial expansion and plastic defonmation of the third expandable 
tubular member 220. the tubular support member 202 and the tubular expansion cone 
15 204 are renrK)>md from the wellbore 224. 

Thus, during the operation of the system 10, the intenmediate non pre-expanded 
portions, 206c 214c, and 220c, of the expandable tubular members, 206, 214, and 
220, respectivety, are radially expand^ and plastically deformed by the upward 

20 displacement of the tubular expansion cone 204. As a result, the sealing rT>emt>ers, 
206e, 214e, and 220e, are displaced in the radial direction into engagenront with the 
wellbore 224 thereby coupling the shoe 208, the expandal)le tubular nrtember 206, the 
slotted tubular menr^rs, 210 and 212, the expandable tubularmember 214, the slotted 
tubular members, 216 and 218, and the expandable tubular member 220 to the 

25 wellbore. Furthermore, as a result, ttie connections between the expar>dable tubular 
members, 206. 214, and 220, the shoe 208, and the sh^ed tubular members, 210, 
' 212, 216, and 218, do not have to be expandable connections thereby providing 
significant cost savings. In addition, tte Inside dianrieters of the expandable tubdar 
members, 206, 214, and 220, and the slotted tubular members, 210, 212, 216, and 

30 218, after the radial exparislon process, are substantially equal. In this nr^nner, 
additions^ conventional tools and other conventional equipment may be easily 
positioned within, and nrK>ved through, the expandable and slotted tubular members, in 
several alternative enrtbodiments, the conventional tools and equipment include 
conventional valving and other oonventionai flow control devices for controlling the flow 
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of fluidic materials within and between the expandat>le tubular memt>ers, 206, 214, and 
220, arKi the slotted tubular members, 210, 212, 216, and 218. 

Furthennore, in the system 200, the slotted tubular members 210. 212, 216, and 218 
5 are interleaved among the expandable tubular members, 206, 214, and 220. As a 
result, because only the intermediate non pre-expanded portions. 206c, 214c and 
220c. of the expandable tubular members, 206, 214, and 220, respectively, are radially 
expanded and plastically defonmd, the slotted tubular members, 210, 212, 216, and 
218 can be conventional slotted tubular members thereby significantly reducing the 

10 cost and complexity of the system 10. Moreover, because only the intemrtediate non 
pre-expanded portions, 206c, 214c and 220c of the expandable tubular members. 
206, 214, and 220, respectively, are radially expanded and plastically defomned, the 
number and leng^ of tl^ interleaved slotted tubular members, 210, 212, 216, and 218 
can be much ^eater than the number and length of the expandable tubular memt)ers. 

15 In an exemplary enU)odimeni the total length of the intemiediate non pre^xpanded 
portions, 206c 214c and 220c. of the expandable tubular members, 206, 214, and 
220, is ar^xirnately 200 feet, and the total length of the slotted tubular members, 
210, 212, 216, and 218, is approximately 3800 feet Consequentiy, in an exemplary 
emb<Miiment, a system 200 having a total length of approximately 4000 feet is coupled 

20 to the wellbore 224 by radially expanding and plastically deforming a total length of only 
approximately 200 feet. 

Furthermore, the sealing members 206e, 214e, and 220e, of the expandable tubular 
nDemters, 206, 214. and 220, respectively, are used to couple the expandable tubular 
25 rDembers and the stotted tubular members, 210, 212, 216. and 218 to the wellbore 224, 
the radial gap between the slotted tubular members, the expandable tubular mOTd>en5. 
and the wellbore 224 niay be large enough to effectively eliminate the possibility of 
damage to the expandable tubular memt^rs and slotted tubular members during the 
placement of the system 200 within the weDbore. 

30 

In an e)»mplary embodiment, the pre-expanded ends, 206a, 208d, 214a, 21 4d, 220a, 
and 220d, of the expsmdiable tubular members, 206, 214, and 220, respet^ely. and 
the slotted tubular members, 2ld, 212, 216, and 218, have outside diamteters and wall 
thicknesses of 8.375 inches and 0.350 inches, respecttveiy; prior to the radial 
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expansion, the intenmediate non pre-expanded portions, 208c, 214c, and 220c, of the 
expandable tubular members, 206, 214, and 220, respectivery, have outside diameters 
of 7.625 inches; the slotted tubular members, 210, 212, 216, and 218, have inside 
diameters of 7.675 inches; after the radial expansion, the inside diameters of the 
5 Intenrodiate portions, 206c, 214c and 220c, of the expandable tubular members. 206, 
214, and 220, are equal to 7.675 inchies; and the wellt>ore 224 has an inskle diameter 
of 8.755 inches. 

In an exemplary embodiment, the pre-expanded ends, 206a, 206d, 214a, 214d, 220a, 
10 and 220d, of the expandable tubular members, 2(%, 214, and 220, respectively, and 
the slotted tubular members, 210, 212, 216, and 218, have outside diameters and wall 
ttiicknesses of 4.500 inches and 0.250 inches, respectively; prior to the radial 
expansion, the intermediate non pre-expanded portion?, 206c. 214c, and 220c, of the 
expandable tubular members, 206, 214, and 220, respectively, have outside diameters 
15 of 4.000 inches; the slotted tubular members, 210, 212, 216, and 218, have inside 
diameters of 4.000 inches; after the radial expansion, the inside diameters of ttie 
intermediate portions, 206c. 214c and 220c of the expandable tubular nr>embers. 206, 
214, and'220, are equal to 4.000 Inches; and the wellbore 224 has an inside diameter 
of 4.892 inches. 

20 

In an exemplary embodiment, the system 200 is used to inject or extract fluidic 
materials such as, for example, oil, gas, and/or water into or from the subterranean 
formation 226b. 

25 Referring now to Fig. 3, an exemplary embodiment (rf an expandable tubular member 
300 win now be described. The tubular member 300 defines an interior region 300a 
and ImAides a first end 300b including a first threaded connection 30Oba, a first 
tapered portion 300c an intermediate portion 300d, a second tapered portion 300e, 
and a second end 300f including a second threaded connection 300fa. The tubular 

30 memb^- 300 further preferably includes an intemnediate sealing nDember 300g that is 
coupled to the exterior surface of the intermediate portion 300d. 

In an exemplary embodiment, the tubular member 300 has a substantially annular 
cross section. The tubular member 300 may be tebricated from any number of 
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conventional commercially avaitabte materials such as, for example. Oilfield Country 
Tubular Goods (0CT6). 13 chromium steel tubing/casing, or L83, J55, or P110 API 
casing. 



5 in an exemplary embodiment the interior 300a of the tubular member 300 has a 
substantially drcular cross section. Furthermore, in an exemplary embodiment the 
interfor region 300a of the tubular member includes a first inside diameter Di, an 
intermediate inside diameter Dm» and a second inside diameter Da. In an exemplary 
embodiment the first and second inside diameters, Di and D2, are substantially equal. 

10 In an exemplary emt)odinr)ent the first and second inside diameters, Di and Da, are 
greater than the intermediate inside diameter Dm^ 

The first end 300b of the tubular member 300 is coupled to the intermediate portion 
300d by the first tepered portion 300c and the second end 300f of the tubular member 

15 is coupled to the intemnediate pc^n by the second tapered portion 300e. In an 
exemplary embodiment the outside diameters of the first and second ends, 300b and 
300f« of the tubular member 300 is greater than the outetde diameter of the 
intermediate portion 300d of the tubular memt)er. The first and second ends, 300b and 
30df, of the titular merr^r 300 include wall thicknesses. ti and ta, respectively. In an 

20 exemplary embodiment the outside dianneter of the intemnediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The intermediate portion 300d of the tubular 
member 300 includes a wall thickness tm- 

25 In an exemi^ry embodiment the wail thk^nesses ti and ts are substentially equal in 
order to provide substentially equal burst strength for the first and second ends, 300a 
and 300f, of the tubular member 300« In an exemplary emtxxJiment, the wall 
thicknesses, ti and ts. are both greater than the wall thickness trrr in order to optimally 
match the burst strength of me first and second endis, 300a and 300f , of the tubular 

30 number 300 with the intemnediate portion 300d of the tubular memt>er 300. 

In an exemplary embodiment, the first and second tapered portions, 300c and 300e, 
are inclined at an angle, a, relative to the bngitudinal direcUon rar^ging from atx)ut 0 to 
30 degrees In order to optimally facilitete the radial expansion of the tubuteir member 



36 



300. In an exemplary embodiment, the first and second tapered portions, 300c and 
300e, provide a smooth transition between the first and second ends. 300a and 300f, 
and the intermediate portion 300d, of the tubular member 300 in order to minimize 
stress concentrations. 

5 

The IfTtemiediate sealing member 300g is coupled to the outer surface of the 
intermediate portion 300d of the tubular member 300. In an exemplary embodiment, 
the intennedlate sealing member 300g seats the interface between the intermediate 
portion 300d of the tubular member 300 and the interior surface of a wellbore casing 

10 305, or other preexisting structure, after thie radial expan^on and plastic deformation of 
the intermediate portion Z006 of the tubular rnember 300. in an exemplary 
embodiment, ttie intermediate sealing member 300g has a substantially annular crc^s 
section. In an exemplary embodiment, the outside diameter of the intermediate sealing 
merT4)6r 300g is selected to be less than the outside diameters of the first and second 

15 ends, 300a and 300f, of the tubular member 300 in order to optimally protect the 
intermediate seating member 300g during placement of the tubular memt>er 300 within 
the wetibore casings 305. The intermediate sealing member 300g niay be fabricated 
from any number of conventional commercially available materials such as. for 
example, thermoset or thermoplastic polymers. In an exemplary ehnbodiment, the 

20 intenmdiate seating member 300g is fabricated from themK>8et potynners in order to 
optimally seal ti^ radially expanded intenradiate portion 300d of the tubular member 
300 with the wellbore casing 305. In several aHemative emtxKllnr^nts. the sealing ^ 
member 300g includes one or nDore rigid anchors for erigaging the wentx)re casing 305 
to thereby anchor the radially expanded and plastically deformed Intermediate portion 

25 300d of the tubular member 300 to the wellbore casing. 

* Referrmg to Pigs. 4, and 5a to 5d, in an exempteiry embodiment, the tubular member 
300 is formed by a process 400 that indudes ttie steps of: (1) upsetting both ends of a 
tubular memt>er in step 405; (2) expanding both upset ends of the tubular member in 
30 step 410; (3) stress reiievir^ t>oth expanded upset ends of the tubular memt)er in step 
415; (4) forming threaded connections in both expanded upset ends of the tubular 
member in step 420; and (5) puttir^g a sealing material on the outside diameter of ttie 
non-expanded intermediate portion of the tubular memt^r in step 425. 
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As illustrated in FIG. 5d, in step 405, both ends. 500d and 500b, of a tubular member 
500 are upset using convehtional upsetting methods. The upset ends, 500a and 500b, 
of the tubular member 500 include the wall thicknesses ti and t2. The intermediate 
portion 500c of the tubular member 500 indudes the wall thickness tnsir and the interior 

5 diameter Dint. In an exemplary embodiment, the wall thicknesses ti and ta are 
substantially equal in order to provide burst strength that is substantially equal along 
the entire length of the tubular nnember 500. In an exemplary embodiment, the wall 
thicknesses ti and \2 are both greater than the wall thickness ti^r in order to provide 
burst strength that is substantially equal atong the entire length of the tubular memtier 

10 500, and also to optimally facilitate the fbrmatton of threaded connections in the ffrst 
and second erKis, 500a and 500b. 

As illustrated in Fig'. 5b, in steps 410 and 415, both ends, 500a and 500b, of the tubular 
member 500 are radially expanded using conventional radial expansion methods, and 

15 then both ends, 500a and 56bb, of the tubular member are stress relieved. The 
radially expanded ends, 500a and 500b, of the tubular memt>er 500 include the interior 
diameters Di and Da. In an exenDplary embodiment the interior diameters Di and D2 
are substantially equal in order to provide a burst strength that is substantially equal. In 
an exemplary embodiment, the ratio of the interior diameters Di and D2 to the interior 

20 diameter Dht ranges from about 100% to 120% in order to facilitate the subsequent 
radial exi:>ansk)n of the tubular member 500. 

In a preferred embodiment, the relationship between the wall thicknesses ti, ts. and \m 
of the tubular member 500; the inskJe diameters Di, D2 and DtKn- of the tubular memt)er 
25 500; the ktside diameter Dwenbore of the wellbore casing, or other structure, that the 
tubular member 500 will be inserted into; and the outside diameter Dcona of the 
expansion cone that will be used to radially expand the tubular member Sbo within the 
weUbora casing Is given by the following expresston: 

•1 

30 

where ti ^ X2; and 
Di = D2. 

By satisfying the relattonship given in equation (1), tfie expansic^ forces placed upon 
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the tubular member 500 during the subsequent radial expansion process are 
substantially equalized. More generally, the relationship given in equation (1) may be 
used to calculate tiie optimal geometry for the tubular member 500 for subsequent 
radial expansion and plastic defomnation of ttie tubular member 500 for fabricating 
5 and/or repairing a wellbore casir^, a pipeline, or a structural support. 

As illustrated In FIG. 5c, in step 420, conventional tiireaded connections, 500d and 
500e, are formed in both expanded ends, 500a and 500b, of the tubular member 500. 
in an exemplary embodiment, tiie tiireaded C(^nections, SOOd and 500e, are provided 
10 using conventional processes for forming pin and box type tiireaded connections 
arailable from AUas-Bradford. 

As illustirated in Rg. 5d, in step 425, a sealing member SOOf is then applied onto the 
outside diameter of the nofi^xpanded intermediate portion 500c of the tubular merpber 

15 500. The sealing memt)er SOOf may be applied to the outside diameter of the non- 
expanded intermediate portion 500c of the tubular member 500 using ar^y number of 
conventional commercially availabte fr»tiK>ds. In a preferred embodinrtent, the sealing 
member SOOf is applied to the outside diameter of tiie intermediate portion 500c of the 
tubular member 500 using commerdalty available chemical and temperature resistant 

20 adhesive tx>nding. 

In an exemplary embodmnent, the expandable tubular members, 206. 214, and 220, of 
the system 200 are substantially Identical to, and/or incorporate one or more of the 
teachings of. the tubular members 300 and 500. 

25 

Referring to Fig. 6, an exemplary embodiment of tubular expansion cone 600 for 
radially expanding tiie tubular members 206, 214, 220, 300 and 500 will now be 
described. The expansion cone 600 defines a passage 600a and Includes a front end 
605, a rear end 610. and a radial expansion section 615. 

30 

in an exemptery embodiment, the radial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surtece 620 includes ah angte of atteck Q^ and the second conical outer surface 625 
includes an angle of attack Oa. In an exemplary embodiment, the angte of attedc Qi Is 



greater than the angle of attadc 02. In this manner, ttie first conical outer surface 620 
optimaily radially expands the intenmedlate portions, 206c 214c, 220c, 300d. and 500c, 
of the tubular nnembers, 206, 214, 220, 300, and 500, and the second conical outer 
surfeoe 525 optinialty radially expands the |m-expanded first arul second ends, 206a 

5 and 206d, 214a and 214d, 220a and 220d, 300b arid 300f, and 500a and 500b, of the 
tubular nnembers, 206, 214, 220, 300 and 500. in an exemplary enribodinnent, the first 
conical outer surface 620 includes an angle of attack Qi ranging from about 8 to 20 
degrees, and the second conical outer surface 625 includes an angle of attack 02 
ranging from at>out 4 to 15 degrees iri order to optimaily radially e)q>and and plastically 

10 deform the tubular mennt>ers, 206, 214, 220, 300 and 500. More generally, the 
expansion cone 600 may include 3 or more adjacent conical outer surfaces having 
angles of attack that decrease from the front end 605 of the expansion cone 600 to the 
rear end 61 0 of the expansion cone 600. 

15 Referring to Fig. 7, anottier exemplary embodiment of a tubular expanston cone 700 
defines a passage 700a and indudes a front end 705, a rear end 710, and a radial 
expansbn section 715. In an exemplary enribodiment the radial expansion section 715 
includes an outer surface having a substantially parabolic outer profile ther^y 
providing a parat)ok>id shape. In this manner, the outer surface of the radial expanston 

20 section 715 provides an artgle of attack that constantly decreases from a maximum at 
the front end 705 of the expansion cone 700 to a minimum at the rear end 710 of the 
expansion cone. The parabolic outer profile of the outer surface of the radial 
expansion section 715 may t>e formed using a plurality of adjacent discrete conical 
sections and/or using a continuous curved surface. In this manner, the regk>n of the 

25 outer surface of the radial expapsion section 715 adjacent to the front end 705 of the 
expansion cone 700 may optimally radially expand the intemiediate portions, 2(^, 
214c, 220c 300d, and 500c of the tubular members, 206, 214, 220, 300, and 500. 
while the region of the outer surfece of the radial expansion section 715 adjacent to the 
rear end 710 of the expansion cone 700 may optimally radially expand the pre- 

30 expanded first and second ends, 206a and 2(»d. 214a and 214d. 220a and 220d, 300b 
and 300f. and 500a and 500b, of the tubular members, 206, 214, 220, 300 arid 500. In 
an exemplary embodiment, the parabolic profile of th^ outer surface of the radial 
expansion secthMi 715 is selected to provide an angle of attack that ranges from about 
8 to 20 degrees in the vidnity of the front end 705 of the expansion cone 700 and an 
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angle of attack in the vicinity of the rear end 710 of the expansion cone 700 from at>out 
4 to 15 degrees. 

In an exemplary emtxxiiment, the tubular expansion cone 204 of the system 200 
5 substantial^ identical to the expansion cones 600 or 700, arxi/or IncorporatBS one or 
more of the teachings of the expansion cones 600 and/or 700. 

In several alternative embodiments, the teachings of the apparatus 130, the system 
200, the expandable tubular member 300. the method 400, and/or the expandable 
10 tubular niember 500 are at least partially conr\bined. 

Referring to Fig. 8, in an alternative embodimerrt, conventional temperature, pressure, 
and fkw sensors, 802, 804, and 806. respectively, are operably coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 

15 sensors. 802. 804. arKl 806, respecfivety. in turn are operably coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby oontrd the operation of the flow contrcrf vah^s 
160 to enhance the operational effictency of the apparatus 130. In several exemplary 
embodiments, the control algorithms utilized by the controller 810 for controlling the 

20 operation of the flow control valves 160 as a function of the operating temperature, 
pressure, and ftow rates within the perforated tubular members 145 are conventional. 

Refenrtr^ to Fig. 9, in an altemative embodiment, a solid tubular nnember 905 is 
ooupled to one of the perforated tubular members 145 by radially expanding and 

25 piasticaliy deforming the solid tubular member bito engagement with the perforated 
tubular member In a conventional manner and/or using one or more of the radial 
expansion methods disclosed in one or more of the following: (1) U.S. patent 
application serial no. 09/454,139, atlomey docket no. 25791.03.02. filed on 12/3/1999, 
(2) U.S. patent application serial no. 09/510.913. attomey docket no. 25791 >.02. filed 

30 on 2/23/2000. (3) U.S. patent application serial no. 09/502.350, attomey docket ho. 
25791.8.02. filed on 2/10/2000, (4) U.S. patent application serial no. 09/440,338. 
attomey docket no. 25791.9.02. filed on 11/15/1999, (5) U.S. patent applteation serial 
no. 09/523,460. attomey docket no. 25791.11.02. filed on 3/10/2000, (6) U.S. patent 
application serial no. 09/512.895, attomey docket no. 25791.12.02, filed on 2/24/2000. 
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(7) U.S. patent application serial no, 09/511,941, attorney docket no. 25791.16.02. filed 
on 2/24/2000, (B) U.S. patent application serial no. 09/586,946, attorney docket no. 
25791.17.02, filed on 6/7/2000. (9) U.S. patent appticatton serial no. 09/559,122. 
attorney docket no. 25791.23.02. filed on 4/26/2000, (10) PCT patent appHcaflon serial 

5 no. PCTAJSOO/18635, attorney docket no. 25791.25.02. filed on 7/9/2000. (11) U.S. 
provisional patent application serial no. 60/162.671. attonney docket no. 25791.27, filed 
on 11/1/1999, (12) U.S. provisional patent application serial no. 60/154.047, attorney 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisionai patent appllcatkni sierial 
no. 60/159,082. attorney docket no, 25791.34. filed' on 10/12/1999. (14) U.S. 

10 provisional patent applteation serial no. 60/159.039, attorney docket no. 25791 .36. filed 
on 10/12/1999, (15) U.S. provlstonal patent application serial no. 60/159,033, attorney 
docket no. 25791.37. filed on 10/12/1999, (16) U.S. provisional patent applicafion serial 
no. 60/212.359. attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional 
patent application serial no. 60/165,228. attorney dodcet no. 25791.39. filed on 

15 11/12/1999, (18) U.S. provisional patent applicatton serial no. 60/221,443. attorney 
docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent appllcatton serial 
no. 60/221 ,645, attorney docket no. 25791 .46. filed on 7/28/2000, (20) U.S. provisionat 
patent application serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000. (21) U.S. provisional patent appttoation serial no. 60/237,334, attorney 

20 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provisional patent application serial 
no. 60/270,007, attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262.434, attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provistonal patent application serial no. 60/259,486, attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. provisional patent application serial 

25 no. 60/303.740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provistonal 
patent application serial no. 60^13.453. attonrtey docket no. 25791.59, filed on 
8/20^001; (27) U.S. provistonal patent application serial no. 60/317,985, attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provistonal patent application serial 
no. 60,318.386, attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

30 utility patent application serial no. 09/969,92^ attorney docket no. 25791.69, filed on 
10/3/2001, the disclosures of which are incorporated herein by reference. In this 
manner, Vhe solid tutHilar member 905 flukllcty seals the radial passages formed in the 
perforated tubular rrwmber 145 tiiereby preventing the passage of fiuidic materials 
and/or formation materials through the perforated tubular member. 
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Referring to Fig. 10. in an alternative emtxxiiment, the radial openings In one of the 
perforated tubular members 145 are sealed by injecting a hardenable fluidlc sealing 
nraterial 1005 into the radial openings in the one perforated tubular member by 

5 positioning a closed ended pipe 1010 having one or more radial q)enings 1010a within 
the one perforated tubular member 145. Conventional seating members 1015 and 
1020 then seal the interface t>etween the pipe 1010 and the opposite mds of the one 
perforated tubular member 145. The hardenable fluidic sealing material 1(K)5 is then 
injected into the radial openings in the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the hardenable fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and the fonnation 
125. The pipe 1010 and sealing members, 1015 and 1020, are then renrK>ved from the 
apparatus 130, and the hardenable fluidic sealing material is allowed to cure. A 
conventional drill string mqy then be used to remove any excess cured sealing material 

15 from the interior surface of the one perforated tubtiar memt}er 145. In an exemplary 
emt)odlment, the harder^t>le fluidic sealing material is a curable epoxy resin. 

In an alternative embodiment, as illustrated in Fig. 11, or^e or more of the perforated 
tubular members' 145 cf the apparatus 130 are radially exparKled and plastically 

20 defomned into contact with the sumouriding fomnation 125 thereby compressing the 
surrounding fonnation. In this manner, the surrourKling formation 125 Is maintained in 
a state of compressioh thereby stabilizing the surrounding formation, reducing the ftow 
of loose particles from the surrounding fomnation into the radial of^nings of the 
perforated tubular member 145, and enhancing the recovery of hydrocarbons from the 

25 surrounding fonnation. 

In ari alternative emt>ddlrnent a seismic source 1105 is positioned on a surface 
location to thereby impart seismic energy Into the fonmation 125. In this manner, 
partides lodged in the radial openings In the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocartKXis from the formation 1 25. 

In an altemative embodinlent, after the perforated tubular member 145 has been 
radially expanded and plastically formed into cxMitact with the sum>unding formation 
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125» th^by coupling the perforated tubular member 145 to the surrounding formation, 
an impulsive load is applied to the perforated tubular member. The impulsive toad may 
be applied to the (^rforated tubular member 145 by applying the load to the end of the 
apparatus 130. The Impulsh^ load is then transferred to the surrouiding formation 125^ 
5 thereby compacting and/or slurrifying the surrounding formation. As a result, the 
reoov^ of hydrocarbons from the fonnation 1 25 is enhanced. 

In an alternative embodiment, as illustrated in Fig. 12. a wellbore casing 1205 having 
one or nrKire perforations 1210 is positioned within the wellbore 105 that taverses the 

10 fonnation 125. When the apparatus 130 is positioned within the wellbore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radialty 
expanded and plastically defbnmed into contact with the wellbore casing 1205 thereby 
compressing the surrounding fonnatfon 125. In this manner, the surrounding fonnation 
125 is maintained in a state of compression thereby stabilizing the sunounding 

15 fOTnation, reducir^ the flow of loose partides from the surrounding fcmnatlon into the 
radial openings of the perforated tubular member 145, and enhancing the recovery of 
hydrocartx)ns from the sunounding formation. 

In an altemative embodiment* a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy into the fonration 125. In this manner, 
partides lodged in the radial openings in the perforated tubular member 145 may be 
dislodged frOTi the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the formation 1 25. 

25 In an altemative embodiment after the perforated tubular member 145 has been 
radially e)q>anded and plastically fomied into contact with the wellbore casing 1205, 
* thereby coupling the perforated tubular mmiber 145 to the surrounding fomnation, an 
impulsive load is applied to the perforated tubular nnember. The impulsive load may be 
applied to the perforated tubular memt>er 145 t>y applying the load to the end of the 

30 apparatus 130. The impulsive load is then transferred to the surrounding formation 125 
thereby compacting and/or slurrifying the surrounding formation. As a result, the 
recovery of hydrocart>ons from the fonnation 125 is enhanced. 
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RefBrring to Fig. 13, in an alternative embodiment, one or more perforated tubular 
memt)er8 1305 are coupled to one of ttie perforated tubular members 145 by radially 
expanding and plastically defbmiing ttw perforated tubular member Into engagement 
with the perforated tubuter monber in a conventional manner and/or using one or more 
5 <rf the ladiat expansion methods dtedose^ In one ormore of the following: (1) U.S. 
patent application serial no. 09/454,13&, attomey docket no. 25791.03.02, filed on 
12/3/1999, (2) U.S. patent application serial no. 09/510.913. attomey docket no. 
25791.7.02, filed on 2/23/2000, (3) U.S. patent applKatnn serial no. 09/502.350. 
attomey docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent applteation serial 

10 no. 09/440,338, attomey docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent 
appiicatkm serial no. 09/523,460, attomey docket no. 25791.11.02, filed on 3/10/2000. 
(6) U.S. patent application serial no. 09/512,895, attomey docket no. 25791.12.02. filed 
on 2/24/2000. (7) U.S. patent applicatton serial no. 09/511,941, attomey docket no. 
25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial no. 09/588^946. 

15 attomey docket no. 25791.17.02, filed on 6/7/2000. (9) U.S. patent appUcation serial 
no. 09/559.122. attorney docket no. 25791.23.02. filed on 4/26/2000. (10) PCT patent 
applicatk>n serial no. PCTAJSOQ/18635. attomey docket no. 25791.25.02. filed on 
7/9/2000. (1 1 ) U.S. provlstonal patent applicatton serial ho. 60/162.671 , attomey docket 
no. 25791.27. filed oh 11/1/1999, (12) U.S. prtyvisional patent application serial no. 

20 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999. (13) U.S. provlstonal 
patent application serial no. 60/159,082, attwney docket no. 25791.34. filed on 
10/12/1999. (14) U.S. provisional patent appllcatton serial no. 60/159.039. attorney 
docket no. 25791.36. filed on 10/12/1999. (15) U.S. provisional patent appiicatton serial 
no. 60/159,033. attomey docket no. 25791.37. fijed on 10/12/1999. (16) U.S. 

25 provlskMial patent application serial no. 60/212,359. attomey docket no. 25791 .38. filed 
on 6/19/2000. (17) U.S. provistonal patent appBcatton serial no. 60/165.228. attomey 
docket no. 25791.39. filed on 11/12/1999. (18) U.S. provlstonal patent application serial 
no. 60/221.443, attomey docket no. 25791.45. filed on 7/28/2000. (19) U.S. provlstonal 
patent appBcatton serial no. 60/221.645, attomey docket no. 25791:46. filed on^ 

30 7/28/2000. (20) U.S. provisional patent application serial no. 60/233.638. attomey 
docket no. 25791.47. filed on 9/18/2000. (21) U.S. provisional patent appllcatton serial 
no. 60/237,334, attomey docket no. 25791.48. filed on 10/2/2000. (22) U.S. provisional 
patent application serial no. 60^70,007, attomey docket no. 25791.50. filed on 
2/20/2001; (23) U.S. provlstonal patent appllcatton serial no. 60/262.434. attomey 
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docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 60/259,486, attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional 
patent application serial no. 60/303,740, attonr>ey docket no. 25791.61, filed on 
7/6/2001; (26) U.S. provisional patent applicatton serial no. 60/313,453, attorney docket 

5 no. 25791.59, filed on 6/20/2001; (27) U.S. proviskmal patent applicatkNi serial no. 
60/317,985, attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional 
patent applicatkm serial no. 60/318,386, attorney docket no. 25791.67.02, filed on 
9/10/2001; and (29) U.S. utility patent application serial no. 09/969,922, attorney dodcet 
no. 25791.69, filed on 10/3/2001, the disclosures of whk:h are incorporated herein by 

10 reference. In this nrmnner, the perforated tubular nrwmt)er 905 modifies the ftow 
characteristics of the perforated tubular member 145 thereby permitting the operator of 
the apparatus 1 30 to nuxtify the overall flow characteristics of the apparatus. 

In an alternative embodinlent, as illustrated in Rg. 14, a one-way valve 1405 such as, 
15 for example, a check valve fluididy couples the interior of a pair of adjacent perforated 
tubular memt>ers, 145a and 145b, that extract hydrocarbons from correspdnding 
subterranean 2X)nes A and B. In ths manner, if zone B becomes depleted, 
hydrocart)ons that are t>eing extracted from zone A will not fkiw into the depleted zone 
B. 

20 

In an alternative embodment, as illustrated in Fig. 15, the apparatus 130 is used to 
extract geottiermal er>ergy from a targeted subterranean geothermai zone 1505i In this 
manner, the operatk>nal efficiency of the extractton of geothermai energy is significantly 
enhanced due to the increased intemal diameters of the various radially expanded 
25 elenr^nts of the apparatus 1 30 that pemnit greater volumetric ftows. 

In an altemative emt)od1ment, the perforated tubular members, 145, 210, 212, 216, 
218, arKi 1305 of tt>e apparatus 130 may be cleaned by fiirth^ radial expansion of the 
perforated tubular memt)6rs. In an exemplary embodiment, the amount of further radial 
30 expansion required to dean the radial passages of the perforated tubular members 
145, 210, 212, 216, 218, and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus^ has been described that indudes a zonal isolation assembly Induding 
one or more solid tubular members, each sdid tubular member induding one or more 
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external seals, and one or nnore perforated tubular nnemt}er5 coupled to the solid 
tubular memt)ers, and a shoe coupled to the zonal isolation assembly. In an exemplary 
embodiment, the zonal isolation assembly further includes one or more intermediate 
solid tubular members coupled to and interleaved among the perforated tubular 
5 members, each intermediate solid tui>uldr member including one or ntore external 
seals. In an exemplary embodiment, the zonal Isolation assembly further includes one 
or more valve members for coritroiling the flow of fluidic materials between the tubular 
memt)ers. In an exemplary embodiment, one or more of the intermediate solid tubular 
memb^ include one or more valve nDombers. 

10 

An apparatus has also been described that includes a zonal isdation assembly that 
Indudes one or more primary solid tubulars, each primary solid tubidar including one or 
more external annular seals, n perforated tubulars coupled to the primary solid 
tubuiars. and n-1 intermediate solid tubulars coupled to and interleaved aniong the 
15 perforated tubulars, each intemiediate solid tubular including one or nnore external 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of isotating a first subterranean zone from a second subterranean zone in a 
weHbore has also been described that includes positioning one or more primary solid 

20 tubulars within the wellbore, the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subterranean zone, fluididy coupling the perforated 
tubulars and the primary solid tubuiars, and preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore external to 

25 ttra solid and perforated tubulars. 

A method of extracting materials from a produdr^g subterranean zone In a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positk>nir^ one or more primary solid tubulars within the wellbore, fluididy coupDng the 
30 primary solid tubulars with the casing, positionir)g one or more perforated tubulars 
within the wellbore, the perforated tubuiars traversing the produdng subterranean 
zone, fluidicty coupling the perforated tubulars with the prinr>ary solid tubulars, fluididy 
isolating the produdng subten^nean zone from at least one other sut>terranean zor>e 
within the wellbore, and fluididy coupling at least one of the perforated tubulars with the 
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producing subterranean zone. In an exemplary enrtbodiment the n^thod further 
includes controHabty fluktidy decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 

5 An apparatus has also been described that Includes a subterranean fomnation including 
a wellbore, a zonal isolation assembly at least partially positioned within the wellbore 
that includes one or more solid tubular members, each solid tubular member including 
one or more external seals, and one or more perforated tubuter members coupled to 
the solid tubular members, and a shoe positioned within the wellbore coupled to ttie 

10 zonal teolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are fonned by a radial expansion process performed within 
the wellbore. In an exemplary embodiment, the zonal Isolation assembly further 
includes one or more intermediate solid tubular members coupled to and interleaved 
among the perforated tubular members, each intermediate solid tubular nnember 

15 including one or more external seals, wherein at least one of the solid tubular 
members, the perforated tubular rriembers, and the intennediate solid tubular members 
are formed by a radial expansion process perfomned within the wellt>ore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve rT^nnt)ers for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or m6re of the 
intemYediate sdid tubular members include one or more valve members for controlling 
the flow of fluids l>etween the solid tubular members and the perforated tubular 
rnemt)ers. 

25 An apparatus has also t>een described that indudes a subterranean formation Indudirtg 
a wellbore, a zonal isolation assembly positioned within the welllx>re that includes one 
or rnam primary solid tubulars, each primary solid tubular indudirtg one or more 
exterr^l annular seals, n perforated tubulars petitioned coupled to the primary solid 
tubulars, and n-1 intennediate solid tubulars coupled to and interleaved annong the 

30. perforated tubulars, each intemYediate solid tubular including one or more external 
annular seals, and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubulars, the perforated tubulars, and the intenmedlate solid 
tubulars are fonmed by a radial expansion process performed within the wellt)orB. 
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A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that Includes positioning one or more primary solid 
tubulars within the weilbore. the primary solid tubulars traversing the first subtenanean 
zone, positioning one or more perforated tubulars witNn the wellbore, the perforated 
5 tubidars traversing the second subtenranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars >Mthin the wellbore, ftuididy coupling 
the perforated tubulafrs and the primary solid tubulars, and preventing the passage of 
fluids from the first subt6rrdr>ean zom to the secorid subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

10 

A method of extracting materials from a producing subtenanean zone in a wellbore, at 
least a porikm of the wellbore including a casing, has also been described that includes 
positiming one or more primary solid tubulars >^thin the wellbore, positioning one or 
more perforated tubulars within the wellbore, the perforated tubulars ta^aversing the 

15 producing subtenranean zone, radially expanding at teast one of the primary solid 
tubulars and tt>e perforated tubulars wrUiin the wellbore, fluidicty coupling the primary 
soBd tubulars with the casing, fluldidy coupling the perforated tubulars with the primary 
soHd tubulars, fkiididy isolating the producing subterranean zone from at least one 
otirer subterranean zone within the wellbore, and fluidicty ooupNng at least one of the 

20 perforated tubulars with the producing subtenBnean zone. In an exemplary 
embodiment, the rnethod further includes oohtrollably fluididy decoupling at least one 
of ttie perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described that includes a subtenanean fomiation including 
25 a weilbore, a zonal isolation assernbly positioned withiri the welllx>hB that indudes n 
solid tubular merr^rs positioned wlttiin the welU>ore, each solid tubular member 
induding one or more external seals, and n-1 perforated tubular members positioned 
within the wellbore coupled to and interieaved among the solid tubular members, and a 
shoe positioned wittiln the wellbore coupled to the zonal isolation assembly. In an 
30 exemplary embodiment, ttie zonal Isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 
ttie perforated tubutar members. In an exemplary erhtKXliment, one or more of the 
solid tubular members indude one or more valve members for controlling the flow of 
fluids between ttie solid tubular members and the perforated tubular members. 
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A system for isolating a first subterrar^an zone from a second subterraniean zone in a 
wellbore has also been described that includes nneans for positioning one or more 
primary solid tubulars within the wellbore, the primary solid tubulars traversing ttie first 

5 subterranean zone, nteans for positioning one or mow perforated tubulars within the 
w^lb(m, the perforated tubulars traversing the second subterFar>ean zone, mearis for 
fluididy coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids frOTi the first subtmanean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and the 

10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore including a casing, has also been descrit>ed that includes 
means for posiOontng one or more primary solid tubulars within the wellbore, means for 

15 fluidtdy coupling the primary solid tubulars with the casing, means for positioning orw 
or rnore perforated tubulars within the wellt)ore, the perforated tutHJiars traversing the 
producing subterranean zone, means for fluididy coupling the perforated tubulars with 
the primary solid tubulars, means for fluididy isolating the produdng subtenranean zone 
from at least one other subten^nean zor^ within the wellbore, and means for fluididy 

20 coupling at least one of the perforated tubulars with the produdng subterranean zone. 
In an exemplary embodiment, the system further indudes nr^ns for controilably 
fiuidiciy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for isolating a first subten^nean zone from a second subtenraneian zone in a 
wellbore has also been described that indudes means for positioning one or more 
prirhary sdid tubulars withfn the wellbore, the primary sdid tut>ulars traversing the first 
subterranean zone, means for positioning one or more perforated tubulars within the 
wellbore, the perforatdd tubulars traversing the second subterranean zorie. nrteans for 

30 radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the wellbore, means for fluididy coupling the perforated tubulars and the primary 
sdid tubulars. and means for preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the wellbore external to the 
primary solid tutnjlars and perforated tubulars. 
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A system for extracting materials from a producing subtenanean zone in a welibore, at 
least a portion of the weilbore induding a casing, has also been described that includes 
means for positiming one or more primary solid tubulars within the weilbore* means for 
5 positioning one or mote perforated tubulars within the weilbore, the perforated tubulars 
traversing the producing subterranean zone, nmans for radially expanding at least one 
of the primary solid tubulars and the perforated tubulars within the welibore, means for 
fluklicly coupling the primary soli^ tubulars with the casing, means for fluididy coupling 
the perforated tubulars with the solid tubulars, means for fluididy isolating the 
10 produdhg subterranean zone from at least one other subterranean zone within the 
weilbore, and means for fluklicly coupling at least one of the perfoirated tubulars with 
the produdng subterranean zone. In an exemplary embodiment, the system further 
indudes nr>eans for controllably fluididy decoupling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

15 

A system for isolating subterranean zones traversed by a weilbore has also been 
described that indudes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluididy coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end, a 

20 tutHJiar liner coupled to and supported by the tapered erxl of the tubular expansion 
cone, and a shoe defining a valveable passage coupled to an end of the tubular liner, 
wherein the tubular liner indudes or>e or more expandable tubular members that each 
Indude a tubular body comprising an intennediate portion and first and second 
expanded end portions coupled to opposing ends of the intemftediate portion, and a 

25 sealing member coupled to the exterior surtape of the intenmediate portion, and one or 
more slotted tubular members coupled to the expandable tubular members, wherein 
the inside diameters of the other tubular members are greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary embodiment, the wall 
thicknesses of the first and sieoond expanded end portions are greater ttian the wall 

30 thidmess of the intermediate portion. In an exemplary erntxxliment, each expandable 
tubular memt>er further Indudes a first tubular transitionary member coupled between 
the first expanded end portion and the intennediate portion, and a second tubular 
transitionary nr)emt}er coupled between the second expanded end portion and the 
Intermediate portion, wherein the angles of indination of the first and second tubular 
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transKonay members relative to the intemnediate portion ranges from about 0 to 30 
degrees. In an exemplary embodiment, the outside diameter of the intermediate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
the first and second expanded end portions. In an exemplary embodiment, the burst 

5 strength of the first and second expanded end portions is substantially equal to the 
burst strength of the intermediate tubular section. In an exemplary embodiment the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior diameter of thei intermediate portion ranges from about 100 to 120 percent In 
an exemplary embodiment the relationship between the wall thicknesses ti, t2. and tiMT 

10 of the first expanded end portion, the second expanded end portion, and the 
intermediate portion, r^pectivety; of the expandable tubular members, the insMe 
diameters Du and of the first expanded end (K>rtion, the second expanded erid 
portion, and the intemnediate portion, respectively, of the expandable tubular members, 
and the inside diameter DUobore of the wellbore casing that the expandable tubular 

15 member will be inserted into, and the outside diameter Dojne of the expansion cone that 
will be used to radially expand the expandable tubular member within the wellbore is 
given by the following expression: 

wherein ti - 1^; and wherein Di = D2. In an exemplary embodiment the taperied end of 
20 the tubular expansion cone includes a plurality of adjacent discrete tapered, sections. 
In an exemplary embodiment, the angle of attack of the adjacent discrete tapered 
sections indreases in a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone. In an exemplary embodiment, the 
tapered end of the tubular expansion oone includes an paraboloid body. In an 
25 exemplary embodiment the angle of attack of the outer surface of the parabolokl body 
increases in a continuous nr^nner from one end of the p^boloid body to the opposite 
end of the paraboloid body. In an exemplary emtKxJiment the tubular liner comprises 
a plurality of exparuJabie tubular members; and wherein the other tubular members are 
interleaved among the expandable tubular members. 

30 

A method of isolating subteranean zones traversed a wellbore has also been 
described that includes positioning a tubular liner within the wellbore. and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
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wBllbore. In an exenr^lary embodiment a plurality of discrete portiorts of the tubular 
liner are radially expanded into engagement with the wellbore. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radfelly expanded. In 
an exemplary embodimwt, one of the discrete portions of the tubular finer is radially 
5 expanded by injecting a fluidio material into the tubular linen and wherein the remaining 
wies of the discrete portions of the tubiriar liner are radially expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the tubular liner. 
In an exemplary embodinr>ent, the tubular liner comprises a plurality of tubular 
members; and wherein one or more of the tubular members are radially expanded Into 

10 engagement with the wellbore and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary embodiment, the 
tubular members that are radially expanded into engagement with the wellbore 
comprise a portion that Is radially expanded Into engagement wth the wellbore and a 
portion that is not radially expanded into engagerront with the wellbore. In an 

15 exemplary emlxxllment, the tubular liner includes one or more expandable tubular 
members that each Include a tubular body comprfsing an intemiediate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface erf the intermediate 
portion, arKi one or more slotted tubular members coupled to the expandable tubular 

20 members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diarneters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
members; and wherein the slotted tiibuiar members are Interieaved antong the 
expandable tubular members. 

25 

A system for teolating subterranean zones traversed by a wellbore has also been 
described that includes means for positioning a tubular liner within the wellbore, and 
means for radially expanding one or more discrete portions of the tubular liner into 
engagenfient with the wellbore. In an exemplary embodiment, a plurality of discrete 
30 portlwis of the tubular liner are radially expanded into engagement with the wellbore. 
In an exemplary embodiment, the remaining portions of the tubular liner are not radially 
expanded. In an exemplary embodiment one discrete portion of the tubular liner is 
radially expanded by in]e<*ng a fluldic material into the tubular liner; and wherein the 
other discrete portions of the tubular liner are radteilly expanded by pulling an 
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expansion cone thro»ugh the other discrete portions of the tubular liner. In an 
exemplary emt)odiment, the tubular liner Includes a plurality of tubular members; and 
wherein one or ntore of the tubular memt>ers are radially expanded into engagement 
with the wellbore and one or more of the tubular members are not radially expanded 
5 into engagement with the wellbore. In an exemplary embodiment, the tubular members 
that are radially exparKled into engagement with the wellbore include a |:K)rtion that is 
radially expanded into engagement with the wellbore and a portion that Is not radially 
expanded into engagement with the wellbore. 

10 An apparatus for isolating subterranean zones has also been described that includes a 
subterranean formation defining a borehole, and a tutnilar liner positioned in and 
coupled to the borehole at one or noore discrete locations. In an exemplary 
emtx)dlnnent, the tubular lirier is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodlnoent, the tubular liner is coupled to the borehole by 

15 a process that Includes positioning the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
borehkoie. In an exemplary embodiment a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
emtxKliment the remaining portions of the tubular Hner are not radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by Injectir^g a fluidic material Into the tubular liner, and wherein the other 
discrete portions of the tubular liner are radially expanded by pulling an expansion cone 
through the other discrete portions of the tubular liner. In an exemplary emtxxlinrtent, 
the tutnjiar liner comprises a plurality of tubular members; arxi wherein one or more of 

25 the tubular members are radially expanded into engagement with the borehole and one 
or rrKMPe of the tubular members are not radially expanded into engagement with the 
borehole. In an exemplary emtxxliment the tubular members tt^at are radially 
expanded into engagement with the borehole include a portion that is radially 
expanded into engagement with the borehole and a portion that is not radially 

30 expanded into engagement with the borehole. In an exemplary embodiment, prior to 
the radial expansion the tubular liner includes one or more expandable tubular 
mend)er8 that each Indude a tubular body comprising an intermediate portion and first 
and second exparKled end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surfece of ttie intermediate 
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portion, and one or more slotted tubular members coupled to the expandable tubular 
members, wfierein the inside diameters of the sbtted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary erTd)odrment, the tubular liner includes, a plurality of expandable tubular 
5 members; and wherein the slotted tubular members are interleaved among the 
expandable tubular members. 

An apparatus has been described that includes a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular member including one or more 

10 extemal seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforeled tubular 
memb^ for controlling the flow of fluldic materials through the perforated tubular 
membars, one or more temperature sensors operably coupled to one or n^ire of the 
perforated tubular members for monitoring the operating temperature within the 

15 perforated tubular memtiers, one or more pressure sensors operably coupled to one or 
more of the peirforeted tubular members fcx* monitoring the operating pressure within 
the perforated tubular members, and one or nK>re flow sensore operably coupled to 
one or more of the perforated tubular members for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal Isolation assembly, 

20 and a controller operably couple to the flow control valves, the temperature sensore, 
the pressure sensors, and the flow sensore for monitorirtg the temperature, pressure 
and flow sensore and controlling the operation of the flow control valves. At least one 
of the solid tubular members and the perforated tubular membere are formed by a 
radial expansion process performed within the wellbore. 

25 

A method of isolating a firet subten^nean zone from a second subterranean zone In a 
wellbore has also been described that includes positioning one or more solid tubulars 
within the wellbore. the solid tubulars travereing the firet subtenranean zone, positioning 
one or more perforated tubulars within the wellbore. the perforated tubulare traversing 
30 the second subterranean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubulars within the wellbore. fluididy coupling the perforated 
tubulare and the solid tubulars, preventing the passage of fluids from the firet 
subtenanean zone to the second subterranean zone within the wellbore extemal to the 
solid tubulare and perforated tubulare. monitoring the operating temperatures, 
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pressures, and flow rates within one or more of the perforated tubutars. and controlling 
the flow of fluidic materials thnnigh the perforated tubulars as a function of the 
monitored operating temperatures, pressures, ami flow rates. 

5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion (rf the wellbore induding a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore. the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

10 perforated tubulars within the wellbore. fluidrdy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fiuldidy 
isolating the producir>g subterranean zone from at least one other subterranean zone 
v^in the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, rmnitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and controlling the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
(derating temperatures, pressures, and flow rates. 

A system for isolating a first subterranean zone from a second subtenranean zone in a 
20 welibCHB has also t>een described that indudes means for positioning one or nuxe solid 
tutHJiars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least cme of the soRd tubulars and perforated tubulars within the wellbore, 
25 means for fluididy coupling the perforated tubulars and the solid tutxilars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zor>e within the wellbore external to the solid tubulars and perforated 
tubulars, means for monitoring ttie q}erating temperatures, pressures, and flow rates 
within one or wore of the perforated tubulars, and means for controlling the flow of 
30 fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a produdng subterranean zone in a welfoore, at 
least a portion of the wellbore induding a casing, has also t)een described that indudes 
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means for positioning one or more solid tubulars within the weilbore. means for 
positioning one or more perforated tubulars within the weilbore, the perforated tubulars 
traversing the producing subterranean zone, nteans for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the welibore, means for fluidicly 

5 ooupling the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubidars with the solid tubulars, means for fluidicly isolating the producing subterranean 
zone from at least one other subtenranean zone within the weilbore. means for fluidicly 
coupling at least one of the perforated tubulars with the produdr>g subterranean zone, 
nnews for monitoring the operating temperatures, pressures, and flow rates within one 

10 or more of the perforated tubulars, and means for controlling the flow of fluidic 
materials through the perforated tubulars as a function of the monitored operating 
t^nperatures, pressures, and flow rates. 

An apparatus has also .been described that includes a zonal isolation assembly 
15 Including: om or nr\ore solid tubular memt>ers, each solid tubular member including one 
or mors external seals, one or more perforated tubular members each indudtng radial 
passages coupled to the solid tubular memt>ers, and one or nnore solid tubular liners 
coupled to the interior surfaces of one or nru>re of the perforated tubular memt)ers for 
sealing at least some of the radial passages of the perforated tubular memt^rs, and a 
20 shoe ccHjpl^ to the zorial isolation assembly. At least one of the solid tubular 
members and the perforated tubular n^embers are fomned by a radial expansion 
process performed v^'thin the weilbore, and the solid tubular liners are formed by a 
TBxM expansion process perfonned within the weilbore. 

25 A method of isolating a first subterranean zone from a second subten^nean zone in a 
weilbore has also been described that includes positioning one or m<xe solid tubulars 
within the welibore, the scrfid tubulars traversing the first subterranean zone, posrboning 
one or more perforated tubulars each Including one or more radial passages within the 
wellbord, the perforated tubulars traversing the second subterranean zone, radially 

30 expar>dhg at least one of the solid tubulars and perforated tubulars within the weilbore, 
fluidicly ooupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the weilbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more solid tubular liners within the interior of one or more of the 
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perforated tubulars, and radially expanding and plastically defomning thB solid tubular 
liners within the Interior of one or more of the perforated tubulars to fluldidy seal at 
least some of the radial passages of the perforated tutHJiars. 

5 A nnethod of extracting n^terials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore Including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or rt\ore 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars fraversing the produdng subterranean zone, radially expanding at 

10 least one of the solid tiA>ulars and the perforated tubulars witNn the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy Isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subtenBnean zone, positioning one or more 

15 solid tubular liners within the interior of one or more of the perforated tubulars, and 
radially expanding and plastically deforming the solid tubular liners within ttie inferior of 
one or nrx)re of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for isblattr^ a first subtenBnean zone from a second subtenranean zone in a 
wellbore has also been describe that irtdudes means for positioning one or more solid 
tubulars within the weilt)ore, the solid tubulars traversing the first subterrarlean zone, 
means for positioning one or mm perforated tubulars each induding one or rrK>re 
radial passages within the wellbore, the perforated tubulars traversing the second 

25 subterranean zone, means for radialty expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, mean^ for fluididy coupling the perforated 
tubulars and the sdlid tut)utars, mearis for preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the wellbore external to the 
primary solkl tubulars and perforated tubulars, means for positioning one or more solid 

30 tubular liners within the Interior of one or more of the perforated tut>ulars, and means 
for radially expanding and plastically deforming the solid tubular liners within the interior 
of one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 
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Aboording to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in ia weObore, at least a portion of the weilbore 
including a casing, has also been described that includes means for positioning one or 
more solid tubulars within the weUt>ore, nrieans for positioning orte or more perforated 
5 tubulars each including one or more radial passages within the weilbore, the perforated 
tubidars traverslrig the producing subterranean zone, means for radiaHy expanding at 
least one of the solid tubulars and the perforated tubutars within the weilbore, means 
for fluidldy coupling the solid tubulars with thd casing, means for fluidiciy coupHrig the 
perforated tubulars with the solid tubulars, mear^ for fluidiciy teolating jthe producing 

10 . subterranean zone from at least one other subterranean zone within the weilbore. 
means for fluidiciy coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for posittonlrig one or more solid tubular liners within the 
interior of one or nrK>re of thie perforated tubulars, and means for radially expanding and 
plastically deforming the solid tubular liners within the Interior of one or more of the 

15 perforated tubulars to fluidiciy seal at least some of the radial passages of the 
perforated tubulars. 

An an>aratus has also been described that includes a zonal isolation assembly 
including: one or more solid tubular members, each solid tutnjlar member including one 
20 or more external seals, one or more perforated tubular members each including radial 
passages coupled to the solid tubular nr>embers, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular members, and a shoe coupled to the zonal isolation 
assembly. 

25 

A method of isolating a first subterranean zone from a second subterranean zone in a 
weilbore has also been described ttiat Includes positioning or>e or more solid tubulars 
wittiin the wdlbore, the solid tubulars traversing the first subterranean zorie, positioning 
one or wotb perforated tubulars each including one or mom radial passages within ttie 
30 welttxm, tfie perforated tubulars traversing the seoorxJ subterranean zorie, radially 
expanding at least one of the solid tubulars arid perforated tubulars v^in tiie weilbore, 
fluidiciy coupling the perforated tutniiars and the primary solid tubulars, preventing ttie 
passage of fluids from the first subtenrariean zone to the second si^enanean zone 
witiiln the weilbore extemal to the primary so|lid tubulars arid perforated tubulars. 



sealing off an annular region within at least one of the perforated tubulars, and in)e^ng 
a hardenable fluidic sealing material into the sealed annular regions of the perforated 
tubulars to seat off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting niaterlals from a producing subterranean zone in a wellbore, at 
least a portion of the wellbors Including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars each induding one or wore radial passages within the wellbore, the 
perforated tubulars traversing the producing subtenranean zone, radially expanding at 

10 least one of the solid tutuilars arid the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy Isolating the produdng subterranean zone from at least 
one other subterranean zor^ within the weUt)ore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, seaHng off an annular region 

15 withhi at least one of the perforated tubulars, ar)d injecting a ttardenable fluidic sealing 
material into the sealed annular regions of the perforated tubulars to seal off at least 
sorrm of the radial passages of the perforated tubulars. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that Ihdudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for posittonuig one or more perforated tubulars each induding one or more 
radial passages within the wellt>ore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for fiuidiciy coupling the perforated 
tubulars and the solid tutnjlars, means for preventirtg the passage of fluids from the first 
subterranean zone to tt)e second subterranean zone vM\\r\ the wellbore external to the 
primary solid tiitnilars and perforated tubulars, means for sealing off an annular region 
within at least one of the perforated tubulars, and means for injecting a hardenable 
30 fluidic sealing material into the sealed aruiular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a produdng subterranean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that includes 
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means for positioning one or more soiid tubulars within the weilbore, means for 
positioning one or more perforated tubular^ each including one or (nore radiai 
passages within the wellt>ore, the perforated tubulars traversing the producing 
subtenBnean zone, means for radialty expanding at least one of the solid tubulars and 
5 the perforated tubulars within the weilbore, means for fluidiciy coupling the solid 
tubulars with the casing, means for fiuididy coupling the perforate tubulars with the 
solid tubulars, means for fluidiciy isolating the producbig subterranean zone from at 
least one other subtenBnean zone within the wellbore, means for fluidiciy coupling at 
least one of the perforated tubulars vinth the produdng subterranean zone, means for 
10 sealing off an annular region within at least one erf the perforated tubulars, arKi means 
for injecting a harden^ble fluidic sealing material into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been descrit)ed that indudra a zona! isolation assembly 
positioned within a wellbore that traverses a subterranean formation including: one or 
nrore soiid tubular members, each solid tubular member including one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore, and at least or^e of the perforated tubular 
memt>er5 are radially exparrded into intimate contact with the subterranean fomnatlon. 
In an exemplary embodiment, the perforated tubular members that are radially 
e)q>anded into intimate contact with the subterranean formation compress the 

25 subterranean formation. 

A nnethod of isolating a first subterranean zone from a second subtenanean zone in a 
wellbore has also been described that Indudiss positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
30 one or nwre perforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into intimate contact 
with the second subterranean zone, fluidiciy coupling ^e perforated tubulars and the 
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solid tubulars, and preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exempfary embodiment, the perfonated tubulars that are 
radially expanded into intimate contact with the second subtenanean zone compress 

5 the second subterranean zone. In an exemplary emt)odiment the method further 
includes vibrating the second subterranean zone to increase the rate of recovery of 
hydrocartx)ns from the second subterranean zone. In an exemplary emtx)diment the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

10 with the second subterranean zone. In an exemplary embodiment, the method further 
Includes applying an impulsive load to the perforated tubulars that are radially 
expanded into intimate contact with the second subterranean zone to increase the rafe 
of recovery df hydrocarbons from the second subterranean zone. 

15 A method of extracting materials from a product sutstenranean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described, that includes 
positioning one or more solid tubulars within the weltbore. positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perfected tubulars traversing the produdng sutstenranean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the wellbore. radially 
expanding at least one of the perforated tubulars into intimate contact with the 
produdng subterranean zone, fluididy coupling the sdkl tubulars with the casing, 
fluidldy coupling the perforated tubulars with the solid tubulars. fluididy isolating the 
produdng sutiterranean zone from at least one oth^ subtenanean zone within the 

25 wellbore, and fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zorie. In an exemplary embcKliment the perforated tubulars 
that are radially expanded into intimate contact with the produdng subterranean zone 
compress the produdng subterranean zone. In an exerTV)lary embodiment, the method 
further indudes vibrating the produdng subterranean zone to increase the rate of 

30 recovery of hydrocart>ons from the produdng subtenanean zone. In an exemplary 
embodiment the rnethod further includes vibrating the produdng subterranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
intimate oontect with the produdng subterranean zor>e. In an exemplary enrtbodiment, 
the method further indudes applying an impulsive load to the perforated tubuters that 
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are radially expanded into ihthnate contact with the producing subterranean zone to 
increase the rate of recovery of hydrocart>ons from the producing subterranean zone. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
5 weltbore has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or mors perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean ^>ne, means for radially expanding at least one of the solid tubulars and 

10 perforated tubufars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into intbrate contact with the second subterranean zone, means for 
fluididy coupling the perforated tubulars and the solid tubulars. and nraans for 
preventing the passage of fluids from the first subterranean zone to the second 
subten^nean zone within the wetlbOTe external to the solid tubulars and perforated 

15 tutuilars. In an exemplary embodirr^nt, the means for radially expanding at least one 
of the perforated tubulars Into intimate contact with the second subterranean zone 
comprises means for compressing the second subtenranean zone. In an exemplary 
embodiment, the system furth^ includes means for vibrating the second subterranean 
zone to Increase the rate of recovery of hydrocartx)ns from the second subten^nean 

20 zone. In an exemplary embodiment, the system further Includes means for vibrating 
the second subterranean zxm to dean the radial passages of the perforated tubulars 
that are radially expanded Into intimate contact with the second subterranean zone. In 
an exemplary eoAodiment, the system fiffther indudes means for applying an 
impulsive bad to the perforated tubulars that are radially expanded into intimate 

25 contad with the second subterranean zone to increase the rate of recovery of 
hydrocart)on$ from the second subterrar>ean zone. 

A system for extracting materials from a produdng subtenranean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that Indudes 
30 means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars within the wellbore each induding one or 
mom radial openings, the perforated tubulars traversing the produdng subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for radially expandir^g at least one of the perfected 
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tubulars into intimate contact with the producing subtenranean zone, means for fluididy 
coupling the solid tubulars with the casing, means for flukJidy coupling the perforated 
tubulars with the solid tubulars, means for fluididy Seriating the prodycing subtenanean^ 
zone from at least one other subterranean zone within the wellbore, and means for 

5 fluMldy coupling at least one of the perforated tubulars with the producing 
subtenranean zone. In an exemplary embodiment the nmans for radially exparKling at 
least one of the perforated tubulars into intimate contact with the producing 
subtenranean zor>e comprises means for compressing the producing subterranean 
zone* In an exemplary embodiment, the system further includes means for vibrating 

10 the producing subterranean zone to Increase the rate of recovery of hydrocartx>ns from 
the producing subtenanean zone. In an exemplary embodiment, the system further 
includes means for vibrating the producing subterranean zone to clean the radial 
passages of the prorated tubulars that are radially expanded Into intimate contact 
with Ihe produdng subterranean zone. ' In an exemplary emtxKliment, the system 

15 further includes means for applying an impulsive load to tfie perforated tubulars that 
are radially expanded into intimate contact with the produdng subterranean zone to 
increase the rate of recovery of hydrocart)ons from the produdng subterranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
20 posltioried within a wellbore that traverses a subterranean fdmnata'on and indudes a 
perforated wellbore casing, induding: one or more solid tubular members, each solid 
tubular member irvduding one or more external seals, one or more perforated tubular 
manors coupled to the solid tubular rmrr^rs, and a shoe coupled to the zonal 
isolaUon assembly. At least one of the solid tubular members and the perforated 
25 tubular memt>ers are formed by a radial expartsion process perfomned within U)e 
wellbore, and at least one of the perforated tubular members are radially expanded into 
intimate contact witti Uie perforated wellbore casing. In an exemplary emt)odirT)ent, the 
perfcxated tubular members that are radially expanded into intimate contact with the 
(rarfbrated casing oppress the subterranean formation. 

30 

A method of isolating a first subterranean zor^e from a second subterraneari zone in a 
wellbore that indudes a perforated casing that traverses the second subterranean 
zone* has also been desoibed that indudes positioning one or more solid tubulars 
within the wellbore, tiie solid tubulars tiaversing the first subterranean zorw, positioning 
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one or more perforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars Into intimate contact 
5 with the perforated ca^ng, fluididy coupling the perforated tubulars and the solid 
tubulars, and preventing the passage of fluids from the first subterranean zone to the 
second subtenranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
radiaDy expanded into intimate contact with the perforated casing compress tfte second 

10 subterranean zone. In an exerinplary embodiment, the method further includes 
vibrating the second subterrartean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone, in an exem(>lary emtxxliment the 
mettod further includes vibrating the second subterranean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

15 with the perforated casing. In an exemplary embodiment, the method further includes 
applying an impulsive load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

20 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been descrit>ed that includes positioning 
one or more solid tubulars within the wellbore, positioning one or more perforated 
tutnilars within the wellbore each Including one or rrme radial passages, the perforated 

25 tubulars traversing ttte producing subtenranean zone, radially expanding at least one of 
the solid tubulars and the perforated tubulars within the wellbore, radially expanding at 
least one of the perforated tubulars into intimate contact with the perforated casing, 
fluididy coupling the solid tubulars with the casing, fluididy coupling the perforated 
tubulars with the solid tubulars, fluididy isolating the produdng subterranean zone from 

30 at least one ottier subtenanean zone within thia wellbore, arid fluididy coupling at least 
one of the perforated tubulars with the produdng subtenranean zone. In an exemplary 
enr^ixxliment, the perforated tubulars that are radially expanded into intimate contact 
with the perfected casing compress the produdng subterranean zone, in an 
exemplary embpdlnwnt. the nr^thod further indudes vibrating the produdng 
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subterranean zone to increase the rate of recovery of hydrocarlKms from the producing 
subterranean zorra. In an exemplary embodiment, the nnethod further includes 
vibrating the produdnig subterranean zone to dean the radial passages of the 
perfc^ated tubulars that are radially expanded into intimate contact witti the perforated 
5 casing. In an exemplary embodiment, the rnethod further Indudes applying an 
impulsive load to the perforate tubulars that are radially expanded Into intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocarbons 
from the produdng subterranean z6ne. 

10 • A system for teolating a first subterranean zone from a second subterranean zone in a 
wellbore that Indudes a perforated casing that traverses the second subterranean 
zone, has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforate tubulars within the wellbore each 

15 including one or more radial passages, the perforated tubulare traversing the second 
subtenanean zone, means for radially e)q)anding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the perforated casing, mear^ for fiuidicly 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the solid tubulars arul perforated tubulars. In an 
exemplary embodiment, the means for radially expanding at least one of the perforated 
tubulars into intimate contad with the perforated casing comprises means for 
compressing the second subterranean zone. In an exemplary enrtbodiment the system 

25 further indudes rmans for vibrating the second subtenranean zone to increase Oie rate 
of recovery of hydrocdrt)ons from the second subterranean zone. In an exemplary 
embodiment, the system further Indudes means for Vibrating the siecond subterranean 
zone to dean the radial passages of the perforated tubulare that are radially expanded 
into intimate contad with the perforated casing. In an exemplary embodiment, the 

30 sy^m further indudes means for applying an impulsive load to the perforated tubulars 
that are radially expanded into intimate contact with the perforated casirig to tTurease 
the rate of recovery of h^irocarfoons frem the second subterranean zone. 
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A system for extracting materials from a produdng subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing and a perforated casing that traverses 
the produdng subterranean zone, has also been described that Indudes mear^ for 
positioning one or mors soll^ tubulars within the wellbore. means for posifioning one or 

5 more perforated tubulars within the welltiore each induding one or more radial 
openings, the perforated tubulars traversing the produdng subten^nean zone, means 
for radially expanding at least one of the solid tubulars and the perforate tubulars 
within the welibore, means for radially expanding at least one of the perforated tubulars 
into intimate oontect with the perforated casing, means for fluididy coupling the solid 

10 tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, m6ans for fluididy isolating the produdng subtenBnean zone from at 
least one other subtenranean zone within the welibore, and means for fluididy coupling 
at least one of the perforated tubulars with the produdng subterranean zone. In an 
exemfdary embodiment, the means for radially expanding at least one of the perforated 

15 tubulans Into intimate contact the perforated casing comprises means for 
compressing the produdng subterranean zone. In an exemplary embodiment, the 
further Includes means for vibrating me produdng subten^nean zone to increase the 
rate of recovery of hydrocarbons from the produdng subtenranean zone. In an 
exemplary embodiment, the system further indudes means for vibrating the produdng 

20 subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contect with the perforated casing. In an exemplary 
embodiment the system further indudes means for applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contect with the perforated 
casing to increase the rate of recovery of hydrocart)ons from the producing 

25 subterranean zone. 

An apparati^ has also been described that indudes a zonal isolation assembly 
induding: one or nnore solid tubular menr^rs, each solid tubular member induding one 
or more external seals, one or more perforated tubular memt}ers each induding radial 
30 passages coupted to the solid tubular members, and one or mc^ perforated tubular 
liners each induding one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular m^bers and the perforated 
tubular members are fonfned by a radial expansion process performed within the 
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weilbore, and the perforated tubular liners are formed by a radial expansion process 
perfonned within the wellbore. 

A method of isolafing a first subtenanean zone from a second subtenranean zone in a 
5 weiiboTB has also bmn described that includes positioning one or ntore solid tubulars 
within the wellbore. the solid tubulars traversing the first subtenranean rone, positioning 
one or more perforated tubulars each indudtng one or more radial passages within the 
welibore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
10 fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterrar^n zone 
within the wellbore external to the primary solid tubulars and perforated tutHjIars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
15 tubular liners within the interior of one or more of the perforated tubulars. 

A method of ex&acting materials from a producing subtenranean zone in a wellbore, at 
least a portion of the welibore induding a casing, has also been described that Includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 

20 perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the pnxlucing subtenranean zone, radially expandir>g at 
least one of ttie sdid tubulars and the perforated tubulars within the welibore. fluididy 
coi4)ling ttie sdKd tubulars with tiie casing, fluididy coupling ttie perforated tubulars 
witt> tiie solid tubulars, fluididy isolating the produdng subtenranean zme from at least 

25 one other subterranean zone, wittiin \t\B wellbore. fluididy coupling at least one of the 
perforated tubulars with ti>e produdng subterranean zone, positioning one or mcne 
perforated tubutar lir>ers wittiin the intertor of one or wore of ttie perforated tubulars, 
and radially expanding and plastically deforming the perforated tubular liners wittiin the 
interior of one or more of the perforated tubulars. 

30 

A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been dmcribed that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the firet subterranean zone, 
means fcr positioning one or nK>re perforated tutMJiars each induding one or nrVore 
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radial passages within the wellbore, the perforated tubulars traversing the second 
suMerranean zone, nneans for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. means for fluldidy coupling the p^crat^ 
tubulars and the solid tutnitars. nneans for preventing, the passage of fluids from the first 
5 subterranean zone to the second subterranean zone within the wellbore external to the 
prinnary solid tubulars and perforated tubulars, means for positioning me or more 
perforated tubular Hners within the interior of one or more of the perforated tubulars. 
and means for radially expanding and plastically deforming the perforated tubular Hners 
within the Interior of one or more of the perforated tubulars. 

10 

A system for extracting nr^terials from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or wore solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each Including one or more radial 

15 passages within the wellbore, the perforated tubulars traversing the producing 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluldidy coupling the solid 
tubulars with the casing, nrteans for fluidiciy coupling the perforated tubulars with the 
solid tubulars. means for fluidldy isolating the producing subterranean zone from at 

20 least one other subtenranean zone within the wellbore, means for fluididy coupling 
at least one of the perforated tubulars with the producing subtenanean zone, means for 
positioning or>e or more perforated tubular liners within the interior of one or nK>re of 
the perforated tubulars, and means for radially expanding and plastically defornrdhg the 
perforated tubular liners within the interior of one or more of the perforated tubulars. 

25 

An apparatus has also been described that includes a zonal isolation assembly 
includir)g: one or more solid tubular members, each solid tubular member including one 
or mdtB external seats, two or nnore perforated tubular members each including radial 
passages coupled to the solid tubular menrd)ers. and one or nrxm one-way va^es for 
30 controOably fluidiciy coupling the perforated tubular nnembers, and a shoe coupled to 
the zonal isolation assembly. At least one of the solid tubular niembers and the 
perforated tubular members are formed by a radteil expansion process performed within 
the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
having a plurality of producihg zones in a wellbore has also been described that 
includes positioning one or more solid tubulars within the wellbore, tt^ solid tubulars 
traversing the first subterranean zone, positioning two or more perforated tubulars each 

5 including one or more radial passages within the wellbore, the perforated tubulars 
traversir^ the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluldicly coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subten^nean zone within the welibore external to the 

10 primary solid tubulars and perforated tubulars, artd preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the prcxlucing loms 
that has been depleted. 

A n^thod of extracting nrtateriate from a wellbore having a plurality of (Cueing 
15 subterranean zones, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellbore, 
positioning two or more perforated tubulars each including one or more radial passages 
within the wellbore, the perforated tubulars traversing the producing subterranean 
zones, radially expanding at least one erf the solid tubulars and the perforated tubulars 
20 within the wellbore, fluidicly coupling the solid tubulars with the casing, fluldicly coupling 
the perforated tubulars with the solid tubulars, fluldicly isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone, preventing fluids from passing from one of the producing zones 
25 that has r\dl been depleted to one of the producing zones that has been depleted. 

A system for isolating a first subterranean zone from a second subtenanean zone 
having a piirality of producing zones in a wellbore has also been d^cribed that 
includes means for positioning one or more solid tubulars within the weUbors, the solid 
30 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each Including one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulara and perfcvated tubulars within the wdlbore, 
means for fluididy coupling the perfcrated tubulars and the solid tubulars. means for 
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preventing the passage oT fluids from the first subterranean zone to the second 
subten^nean zone ^thin the wellbore external to the printary solid tubuiars and 
perforated tubuiars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubuiars, and means for preventing fluids 
5 from passing from one of the prcxiudng zones that has not been depleted to one of the 
producing zones that has been depleted, 

A system for extractirig materials frorh a pluraltty of producing subterranean zonds in a 
wellbore, at least a portion of the wellbore induding a casing, has also been described 

10 that indudes nieans for positioning one or more solid tubuiars within the wellbore, 
means for positioning one or more perforated tubuiars each induding one or more 
radial passages within the wellbore, Vtm perforated tubuiars traversirig the produdng 
subterranean zones, means for radially expanding at least cme of the solid tubuiars and 
the perforated tubuiars within the wellbore, means for fluididy coupling the solid 

15 tidiulars with the casing, means for fluididy coupling the perforated tubuiars with the 
solid tubuiars, n^ns for fluididy isolating the produdng subterranean zone from at 
least one other subterranean zone within the wellbore, means for fluididy coupling at 
least one of the perforated tubuiars with the produdng subten^nean zone, means for 
positioning one or nrtore perforated tubular liners witttin the interior of one or more of 

20 the perforated tubuiars, and means ^or preventing fluids from passing from one of the 
produdng zones that has not been depleted to one of the produdng zones that has 
t>een depleted. 

An apparatus for extracting g^thermai energy from a subterranean formation 
25 containing a source of geothermal energy has also been described that indudes a 
zonal isolation assembly positioned within the subterranean fonmatibn indudir^: one or 
nme solid tubular members, each solid bibutar member induding one or rriore external 
seals, one or more perforated tubular members eadi induding radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each induding 
30 one or nrK>re radial passages coupled to the interior surfaces of one or nrK>re of the 
perforated tubular members, and a shoe coupled to the zonal Isolation assembly. At 
least one of Vt\e solid tubular members and the perforated tubular members are formed 
by a radial expansion process perfomned within the weilbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
Including a source of geothenmal energy in a wellbore has also been described that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenanean zone, positioning, one or more perforated tubulars 

5 each tnduding one or nnore radial passages within the wellbore, the perforated tu^^^ 
traversing the second subtenBnean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore. fluldicly coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to tte second subterrariedn zone within the wellbore external to the 

10 prinriary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding arwl plastically defomiing the perforated tubular liners within the interior of 
one or more of the perforated tubulars. 

15 A method of extracting geothenmal energy from a subtenranean geothemfial zone in a 
wellbore, at least a portion of the wellbore induding a casing, has also been described 
that includes positioning one or more solid tubulars within the wellbore, petitioning one 
or nrKxe perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the subterranean geothermal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore. fluididy coupling the solid tubulars with the casing, fluididy coupling the 
perfbrated tubulars with the solid tubulars, fluldicly Isolating the subterranean 
geothemnal zone from at least one other subterranean zone within the wellbore, and 
fluididy coupling at teast one of the peribrated tubulars with the subtenBnean 

25 geothermal zone. 

A system for isolating a first subterranean zone from a second geothenrnal 
subterranean zone in a wellbore has also been described that indudes n>eans for 
positioning one or more solid tubulars within the wellbore, the solid tubulars traversing 
30 the first subterranean zone, means for positioning one or mpre perforated tubulars 
each induding one or more radial passages within ttie wellbore. the perforated tubulars 
traversing the second geothermal subtenanean zone, means for radially expanding at 
least one of the solid tubulars and perforated tubulars wittiin the wellbore, means for 
fluididy coupling the perforated tubulars and the solid tubulars, and means for 
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preventing the passage of fluids from the first subterranean zone to the second 
geothermal subterranean zone within the wetit>ore external to the prtnnary solid tubulars 
and perforated tubulars. 

5 A system for extracting geothem^l energy from a subterranean geothermal zone in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that includes means for positioning one or nx>re solid tubulars within the wellbore* 
means for posittoning one or more perforated tubulars each including one or wore 
radial passages within the wellt>ore, the perforated tubulars traversing the subterranean 

10 geothenral zone, means for radially expanding at least one of the soHd tubulars and 
the perforated tubulars within the wellbore, means for fluidicly coupling the solid 
tubulars with the casing, means for fluidicly coupling the perforated tubulars ^th the 
soHd tubulars, means for fluididy isdatiiig the subten^nean geottiermal zone from at 
least one c^er subterranean zone within the wellbore, and means for fluidicly coupling 

15 . at Irast one of the perforated taLjbulars with the subterranean geothermal zorie. 

An apparatus has also been described that includes a zonal isoiation assembly 
Including: one or more solid tubular rrvsmbers, each solid tubular nriember including one 
or more external seals, one or more perforated tubularmembers each including one or 

20 more radial passages coupled to the solid tubular menrtbers, and a shoe coupled to the 
zonal isoiation assend^ly. At least one of the solid tubular memt>er5 and the perforated 
tubular members are formed by a radial expansion process perfbnmed within the 
wellbonet and the radial passage of at least one of the perforated tubular members are 
cleaned by further radial expansion of the perforated tubular members within the 

25 wellbore. 

A method of isolating a first subterranean zone from a second subterrianeian zone in a 
wellbore has also been described that Includes positioning one or nrum solid tubulars 
within the wellbore, the solid tubulars traversing the first subtenBnean zor^, positioning 
30 one or more perforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the second subterranean zor^, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, fluidicly cx>upling the perforated tubulars and the solid tubulars. preventing the 
passage of fluids from the first subtenanean zone to the seobrKj subten^nean zone 
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within the wetlbore external to the solid tubulars and perforated tubutars, and cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubulars within the welltore. 

5 A.mettod of extracting materials frmi a producing subterranean zone in a weltbore, at 
least a portion of the welibore indudrng a casing, has also been described that includes 
positioning one or more solid tubulars within the welibore, positioning one or more 
perforated tubulars within the welibore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 * least one of the solid tubulars and the perforated tubulars within the wetlbore, fluidiciy 
coupling the soHd tubulars with the casing, fluidiciy coupling the perforated tubulars 
with the solid tubulars, ftuididy isolating the producing subterranean zone from at ledst 
one other subten^nean zone within the welibore, fluidiciy coupling at least one of the 
perforated tubulars with the producing subterranean zone, monitoring the operating 

15 temperatures, pressures, and flow rates witWn one or more of ttie perforated tubulars, 
and cleaning materials frcwn the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the welibore. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 welibore has also been described that includes means for positioning one or more solid 
bibulars within the welibore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the welibore each 
Including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the weBbore, means for fluklidy coupling the perforated 
tubulars and the solid tubulars, means far preventing the passage of fluids frorti the first 
subten^nean zone to the second subterranean zone within the welibore external to the 
solid tubulars and perforated tubulars, and means for cleaning materials from the radial 
passages of at least one of the perforated tubidars by further radial expansion of the 
30 perforated tubulars within the welibore. 

A system for extracting materials from a producing subtenanean zone in a welibore, at 
teast a portion of the welibore including a casing, has also been described that includes 
means for positioning one or more solid tubulars within the welibore, means for 
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posittoning one or itKXB perforated tubutars within the wellbore each including one or 
nx)re radial passages, the perforated tubulars traversing the producing subterranean 
zone, means for radially exparKling at least one of the solid tubulars and the perforated 
tubulars within the wellbore, nneans for fluidicty coupling the solid tubulars with the 

5 casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
means for fluididy Isolating the produdng subterranean zone from at least one other 
subtenanean zone within the wellbore. means for fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, and means for cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 

10 radial expansion of the perforated tubulars within tte wellbore. 

AltKough illustrative embodinrtents of the invention have been shown and described, a 
wide range of modification, changes and substitution is contemplated in the foregoing 
disclosure. In some instances, some features of the present invention rr>ay be 
15 errployed without a OOTespohding use of the other features. Accordingly, it is 
appropriate that the appended claims be construed broadly and in a rr^nner consistent 
with the scope of the Invention. 
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CLAIMS 

1 An apparatus, comprising: 

a zonal isolation assemt>iy comprising: 
5 one or more solid tubular niembers, each solid tubular merr^r induding one or 

more external seals; 

one or nx)re perforated tubular members eadi induding one or more radial 
passages coupled to the solid tubular members; and 

a shoe coupled to the zonal isolation assembly; 
10 wherein at least one of the solid tubular members and the perforated tubular 

members are fonmed by a radial expansion process perfonmed within the wellbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are demied by further radial expansion of the perforated tubular members within the 
welibore. 

15 

2, A HDethod of Isolating a first subtenranean zone from a second subtennanean 
zone in a wellbore. comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
20 positioning one or fmre perforated tubulars within the wellbore each induding 

one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone; 

radially expanding at least one of the primary sdid tubulars and perforated 
tubulars within the wellbore; 
25 fluididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subtenranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tidMJldrs; and 

cleaning materials from the radial passages of at least one of the perforated 
30 tubulars by further radial expansion of the perforated tubulars within the wellbore. 

3. A nrathod of extracting materials from a produdng subterrar^n zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
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positioning one or more perforated tubulars within the mllbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
5 within the weiibOTe; 

fluididy coupling the solid tubuiars with the casing; 
fiuididy coupling the perforated tubulars with the solid tubulars; 
fluididy isolatirig the produdr^g subterranean zone from at least one other 
subterranean zone within the wellbore; 
10 fiuididy coupling at least one of the perforated tubulars with the producing 

subtenanean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
mors of the perforated tubulars; and 

deaning materials from the radial passages of at least one of the perforated 
15 tubuiars by further radial expansion of the perforated tubulars within the wellbore. 

4. A system for Isolating a first subten*anean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubidars within the wellbore, the solid 
20 tubulars traversing the first subten^nean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
indudtng CKie or more radial passages, ttie perforated tubulars traversing the second 
subterranean zone; 

rfieans for radially expanding at least one of the solid tubulars and perforated 
25 tubulars within the wellbore; 

means for fiuididy coupling the perforated tubulars and the sdid tubulars; 
means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore extemial to the solid tubulars and 
perforated tubulars; and 
30 means for deaning materials from the radial passages of at least one of the 

perforated tubulars by further radial expansion of the perforated tubulars witiiin the 
wellbore. 
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5. A system for extracting materials from a produdng subterranean zone in a 
weHbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the weUbore; 

means for positioning one or more perforated tubulars within the wellbore eadi 
5 indtKling one or more radial passages; the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within thd wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
10 nneans for fiuldicly coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the producing subten-anean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; and 
15 means for cleaning materials from the radial passages of at least one of the 

perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 
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1. An apparatus, comprising: 

a z(^l isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
5 more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 
one or more ftow control valves operably coupled to the perforated tubular members for 
controlling the flow of fluidic materials through the perforated tubular members; 

one or more temperature sensors operably coupled to one or more of the 
10 perforated tubular members for nrK)nitoring the operating temperature within the 
perforated tubular members; 

one or more pressure sensors operably coupled to one or nrK>re of the 
perforated tubular ntembers for rrK)nitoring the operating pressure within the perforated 
tubular menrd}ers; and 

15 orre or more flow sensors operably coupled to one or mora of the perforated 

tubular members for rmnitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assembly; and 

a controller operably couple to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the tenhperature. 
pressure and flow sensors and controlling ttie operation of the flow ccxitroi valves; 

wherein at least one of the solid tubular numbers and the perforated tubular 
members are formed by a radial expansion process performed witiiin tiie vrallbore. 

25 2. A method of isolating a first subterranean zone from a second subterranean 
zpne In a wellbore, comprising: 

positicviing one or more solid tubulars within the wellbore, the solid tubulars 
travershg the first subterranean zone; 

positioning one or mora perforated tubulars within the wellbore, the perforated 
30 tubulars traversing the second subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

fluididy coupling the perforated tubulars and the sdid tubulars; 

preventing the passage of fluids from the first subten^nean zone to the second 
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subterranean zone within the wellbore external to the solid tubulars and perforated 
ti^lars; 

rnonltoring the operating temperatures, pressure, and flow rates within one or 
more of the perforated tubuiars; and 
5 controlling the flow of fluidic materials through the perforated tubulars as a 

function of the monitored operating temperatures, pressures, and flow rates. 

3. A method of extracting materials from a producing subterranean zone in a 
welit)ore, at least a portion of the wellbore including a casing, comprising; 

1 0 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubuiars within the wellbore. the perforated 
tubulars traversing the prddudng subtenanean zone; 

radially expanding at least one of the solid titulars and the perforated tubulars 
within the wellbore; 
15 fluididy coupling the solid tubulars with the casing; 

fluidicly oHjplhig the perforated tubulars with the solid tubulars; 
fluididy isdating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluidicly coupling at least one of the perforated tubulars witfi the produdng 
20 subterranean zone; 

nrx>nKoring the operatirvg temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
funcOon of the monitored operating temperatures, pressures, and flow rates. 

25 

4. A system for isolating a first subtenanean zone from a second subterranean 
zone in a wellbore, comprising: 

nrteans for positionirvg one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
30 means for positioning one or nrore perforated tubular$ within the wellbcm, the 

perforated tubulars traversing the second subtenranean zone; 

means for radially expanding at least cMie of the sdid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the secofKl subterranean zone within the wellbcm external to the solid tubulars arKl 
perforated tubulars; 

nteans for monitoring the operating temperatures, pressures, and flow rates 
5 within one or more of the perforated tubulars; and 

means for controlling the flow of fluidic materials through the perforated tubulars 
as a function of the nrmiitored operating temperatures* pressures, and flow rates. 

5. A system for extracting material from a producing subterranean zone in a 
10 weltbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subterranean zone; 

nr>eans for radially expanding at least one of the solid tubulars and the 
15 perforated 

tubulars within the wellbore; 

means for fluldldy coupling the solid tutHilars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy Isolating the produdng subterranean zone from at least one 
20 other subtenranean zone within the weBbore; 

nrmans for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars; and 
25 mearis for controlling the flow of fluidic materials through the perforated tubulars 

as a function of the monitored operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or more solid tubular rhembers, each ^olid tubular member induding one or 

more external seals; 

one or nrx)re perforated tubular members each induding radial passages 
coupled to the solid tubular rr)embers; and 

one or ffTK>re solid tubuter liners coupled to th6 interior surfooes of one or rrtore 
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of the perforated tubular members for sealing at least some of the radial passages of 
the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
5 members are formed by a radial expansion process performed within the wellbore; and 
wherein the solid tubular liners are formed by a radial expansion process 
performed within the wellbore. 

7. A method of Isolating a first subtenranean zone from a second subterranean 
10 zone in a wellbore, comprising: 

positioning one or more solid tubutars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, . the perforated tubulars traversing the second 
15 subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluWidy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subtenranean zone to the second 
20 subterranean zone within the wellbore extemal to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners wittiin the Interior of one or more of 
the perforated tubulars; and 

radially expanding and plastically deforrrring the solid tubuteir liners within the 
25 Interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tidnjlars. 

8. A nwthod of extracting materials from a pnDdudng subten^nean zone in a 
wellbore, at least a portion of the wellbore Including a casing, comprising; 

30 (M)sitioning one or more solid tubulars within the wellbore; 

positioning one or nrtore perforated tubulars each Jnduding one or more radial 
passages within the wellbore, the perforated tubulars traversing the produdng 
subteranean zone; 
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radially expanding at least one of the solid tubutars and the perforated tubulars 
within tlie wellt)ore; 

fydidy coupling the sdM tubulars with the casing; 

fluldiciy coupling the prorated tubulars with the solid tubulars; 
5 fiutdidy isolating the produdng subterranean zcMie from at least one other 

subtenanean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone; ^ 

positioning one or more solid tubular liners within the interior of one or more of 
10 the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

15 9. A s^tem for teotatbig a first subtenanean zone from a second subterranean 
zone in a welbore, com|»1sing: 

means for positiohtng one or wore solid tubulars within the wellbore, the solid 
tubutars traversing ttte first subterranean zone; 

means for positioning one or more perforated tubulars each incftuding one or 
20 more radial passages within the w8llt>ore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perfected 
tLd}ulars within the weilbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
25 means for preventing the passage of fluids from the first subterranean zone to 

the second subterrsman zone within the weilbore external to the primary soHd tubulars 
' and perforated tubulars; 

means for positioning one or more solid tubular liners within the interior of one 
or more of the perforated tubulars; and 
30 means for radially expanding and plastically defcmning the solid tubular liners 

witMn the interior of one or more of the perforated tubutars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producirig subterranean zone in a 
wellbore, at least a (K)rtlon of the welibore indudirtg a casing, comprising; 

means for positioning one or more solid tubuiars within the wellbore; 

means for positioning one or more perforated tubuiars each including one or 
5 more radial passages vMm the wellbore, the perforated tubuiars traversing the 
producing subtenBnean zone; 

means for radially expandir^ at least one of the solid tubuiars and the 
perforated tubuiars within the weilbore; 

means fbrfluididy coupling the solid tubuiars with the caslr^; 
10 means for fliiidicly coupling the perforated tubuiars with the solid tubuiars; 

means for fluidtdy isolating the producing subtenanean zone from at least one 
other subtienranean zone within the wellbore; 

nr>eans for fluidtdy coupling at least one of the perforated tubuiars with the 
produdng subterranean zone; 
15 nr>eans for positioning one or wore solid tubular liners within the interior of one 

or more of the perforated tubuiars; and 

means for radially expanding and plastically defonming the solid tubular liners 
within the interior of one or more of the perforated tubuiars to fluidtdy seal at least 
some (rf the radial passages of the perforated tubuiars. 

20 

11. An apparatus, comprising: 

a zorvat isolaOon assembly comprising: 

one or more solid tubular members, each solid tubular niember induding one or 
nrK>re extennal seals; 

25 one or more perforated tubular memt>ers each irKluding radial passages 

coupled to the solid tubular members; and 

a sealing material coupled to at least some of the perforated tubular members 
for sealing at least some of tto radial passages of the perforated tubular members; and 

a shoe coupled to the zonal teolation assembly. 

30 

12. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellt)ore. comprising: 

positioning one or more sdid tubuiars within the welitx>re, the solid tubuiars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars each Including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone: 

radially exparuling at least one of the solid tubulars and perforated tubulars 
5 within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore extemal to the primary sdid tubulars and 
perforated tubulars; 

10 sealing off an annular region within at least one of the perforated tubidars; and 

injecting a hardenable fluidic sealing material Into the sealed annular regions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13. A method of extracting materials Itom a produdng subten^nean zone in a 
wellbore, at least a portion of the wellbore indgding a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars each including one or more radial 
passages withjn the wellbc^e, the perforated tubulars traversing the pnxJudng 
20 subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; . 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
25 fluididy isolating the prodiK^ing subterranean zone from at least one other 

subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdr^ 
subtenBnean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 injectthg a hardenable fiuidic sealing material irito the sealed annular regions erf 

the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 
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14. A system for isolating a first subterranean zone fronr^ a second subterranean 
zone in a )mllbore, cx)nrtpri5ing: 

nneans for positioning one or more solid tubulars within tlie wellbore, Vhe solid 
tubulars traversing the first subterranean zone; 
5 means for positioning one or nrKKe perforated tubulars each including one or 

mem radial passages within the wellbore, the perforated tubulars traversing the second 
subtenanean zone; 

nrmans for radially expanding at least one of the solid tubulars and perforated 
tut)ulars within the wellbdre; 
10 means forfluidicly coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
tte second subten'anean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular region within at least one of the perforated 
15 tubulars; arKi 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials from a producing subterranean zone in a 
wellbore, at least a p(^ion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellt>ore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
25 producing subterranean zcme; 

nrwans for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fiukJidy coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tubulars; 
30 means for fluididy isolating the producing subterranean zone from at least bne 

other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 
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means for sealing off an annular region within at least one of the perforated 
tubulars;and 

means for injecting a hardenabte fluidic sealing rreterial into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
5 perforated tubulars. 

16. An apparatus, comprising; 

a zonal ieolation assembly positioned wittitn a wellbore that traverses a 
subterranean fonmatlon, comprising: 
10 one or more solid tubular members, each solid tubular member including one or 

more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one of the solid tubular members and the perforated tubular 

members are fonmed by a radial expanston process perfcmned within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the subtenranean formation. 

20 17. The apparatus of daim 16, wherein the perfc»rated tubular members that are 
radially expanded into intimate contact with the subterranean fonrnation compress the 
subterranean formation. 

18. A method of isolating a first subtenanean zone from a second subterranean 
25 zone in a wellt>ore, comprising: 

positionirtg one or nnore solid tubulars within the weHbore, the solid tubulars 
traveriBing the first subtenranean zone: 

positioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the second 
30 subterranean zone; 

radially expanding at least one of the primary solid tutnjiars and perforated 
tutHilars within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the second subterranean zone] 
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fluldiciy coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subten^nean zone to the second 

subten^nean zone within the wellbore external to the solid tidnjtars arKi perforated 

tubulars. 

5 

19. *n>e method of claim 18, wherein the perforated tubulars that are radially 
expanded into intimate contact with the second subterranean zone compress the 
second subterranean zone. 

10 20. The method of daim 18, further onnprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocart)ons from the second subterranean 
zone. 

21. The method of daim 18, further comprising vibrating the second subterranean 
15 rone to dean the radial passages of the perforated tubulars that are radially expanded 

into intimate contad with the second subterranean zone. 

22. The method of claim 18, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contad with the second 

20 subterranean zone to increase the rate of recovery of hydrocartxHis from the second 
subterranean zone. 

23. A method of extracting materials from a produdng subten^nean zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

25 positioning one or nruxe solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore ead) '^uding 
one or more radial passages, , the perforated tubulars traversing the prcxiudng 
subterranean zorra; 

radially expanding at least one of the sdid tubulars and the perforated tubulars 
30 within the wellbore; 

radially expanding at least one of the perforated tubulars into Intimate contact 
with the produdng subterranean zone; 

flutdicly coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the sdid tubulars; 
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fluididy isolating the producing subterranean zone from at least one other 
subtenartean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone. 

5 

24. The method of daim 23, wherein the perforated tubulars that are radially 
expanded into Intiniate contact with the producing subterranean zone compress the 
producing subterranean zone. 

10 25. The method of daim 23^ further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subtenBnean zone. 

26. The methal of. daim 23, further comprising vibrating the produdng 
15 subterranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimate contact with the producing subterranean zone, 

27. The method of daim 23, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the produdng 

20 subterranean zone to increase the rate of recoveiy of hydrocarbons from the produdng 
subterranean zone. 

28. A system for isolating a first subteranean zone from a second subterranean 
zone in a wdlbore, comprising: 

25 means for positioning one or more solid tubuters within the wellbore, the solid 

tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
induding one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone; 

30 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellt)orB; 

means for radially expanding at least one of the perforated tubulars Into Intinnate 
contad with the second subterranean zone; 

means for fluididy coufrilng the perforated tubulars and the solid tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the secx)nd subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

5 29. The system of daim 28, wherein the means for radially expanding at least one 
of the perforated tubulars into Intimate contart with Oie second subten^nean zone 
oomprises mear>s for compressing the second subterranean zone. 

30. The system of daim 28, further comprising means for vibrating the second 
10 subtenranean zone to Increase the rate of recovery of hydrocarbons frcMTi the second 

subterranean zone. 

31. The system of daim 28, further comprising means for vibrating the second 
subtennnean zone to dean the . radial passages of the perforated tubulars that are 

1 5 radially expanded into intln^e contad with the second subterranean zone. 

32. The system of daim 28. further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intinnate contad with the 
second subtemanean zone to increase the ratiB of recovery of hydrocarbons from the 

20 second subterranean zone. 

33. A system for extracting materials from a produdng subterranean zone In a 
weltbore, at least a portion of the wellbore including a casirtg, comprteing; 

means for positioning one or more sdid tubulars within the wellbore; 
25 means for positioning one or more perforated tubulars within the wellbore each 

induding one or more radial openings, the perforated tubulars traverslrig Vhe produdng 
subten^nean zone; 

means for radiayy expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
30 means for radially expanding at least one of the perforated tubulars into intimate 

contad with the produdng subtenanean zone; 

means for fluidldy coupling the solid tubulars with the casing; 

means for fluidldy coupling the perforated tubulars with the sdid tubulars; 

means for fluidldy isolating the produdng subterranean zone from at least one 
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other subterranean zone within the wellbore; and 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone. 

5 34. the systenn of daim 33. wherein the means for radially expanding at least one 
of ttie perforated tubulars into intimate cx)ntact with the produdng subterranean zone 
compr^s means for compr»sstng the prcKludng subterranean zone. 

35. The system of daim 33, further comprising means for vibrating the producing 
10 subterranean zone to increase the rate of recovery of hydrocart>on$ ftiom the produdng 

subterranean zone. 

36. The system of daim 33, further oomprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 

15 radially e}q>and^ into intimate contad with the produdng subterranean zone. 

37. The system of daim 33, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contad witii the 
produdng subterranean zme to incree^ the rate of rrcovery of hydrocartx>ns from the 

20 produdng subterranean zone. 

38. An apparatus, comprising: 

a zonal isdation assenr^biy positioned within a wellbore that traverses a 
subterranean formation and indudes a perforated wellbore casing, comprising: 
25 one or mm solid tubular members, each solid tubular member induding one or 

more external seals; 

one or mare perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
30 wherein at least orra of the sdid tubular memt>ers and the perforated tubular 

members are formed by a radial expansion process performed within the welU)ore; aruS 

wherein at least or>e of the perforated tubular members are radially expanded 
into intimate contad with the perforated wellbore casing. 
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39* The apparatus of daim 38, wherein the perfected tubular members that are 
r^laliy expanded into intimate contact with the perforated casing oompres$ the 
subterranean fomiation. 

5 40. A method dl isolating a first subterranean zone from a second subten^nean 

zone in a wellbore that includes a perforated casing that traverses the second 

subterranean zone, cc^nprising: 

positioning one or nK>re solid tubulars within the wellbore, the solid tubulars 

traversing the first sul:4enranean zone; 
10 positioning one or more perforated tubulars ^Anthin the wellbore each including 

one or more radial passages, the perforated tubulars traversing the second 

subten^nean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubi^ars within the wellbore; 
15 radially expanding at least one of the perforated tubulars into intimate contact 

wWi the perforated casing; 

fluididy coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
20 tubulars. 

41. The method of daim 40, wherein the perforated tubulars that are radially 
expanded Into intimate contact with the perforated casing compress the second 
subten^nesuizone.. 

25 

42. The method of daim 40, further com;msing vibrating the second subterranean 
zone to Increase the rate of recovery of hydrocarbons from the second subten^nean 
TOne. 

30 43. The method of daim 40, further comprising vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate contad with the perforated casing. 

44. The method of daim 40, further comprising applying an impulsive load to the 
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perforated tubulars that are radially exparuied into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocartx>ns from the second subterranean 
zone. 



5 45. A method of extracting materials from a produdng subtenBnean zone in a 
wellbore, at least a portion of the wellbore including a casing and a perforated casing 
that traverses the ^Kodudng subterranean zone, comprising; 

positioning one or vnore solid tubulars within the wellbore; 
posfti(^ing one or more (^orated tubulars within the wellbore each including 
10 one or m<Ke radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weBbore; 

radially expanding dt least one of the perforated tubulars into intimate contact 
15 with the perforated casing; 

fluidicty coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the producing subtenranean zone from at least orw other 
subterranean zone within the wellbore; and 
20 fluididy coupling at least one of the perforated tubulars with the produdng 

subterranean zone. 

46. The method of daim 45, wherein the perforated tubulars that are radially 
expanded into intimate contad with the perforated casing compress the produdng 

25 subterranean zone. 

* ' - 

47. The nfwthod of ' daim 45. further comprising vibrating the produdng 
subterranean zone to irtcrease the rate of recovery of hydrocart)ons from the produdng 
subterranean zone. 

30 

48. The method of daim 45, further comprising vibrating ttie produdng 
subterranean zone to dean tiie radteil passages of the perforated tidnjlars that are 
radially expanded into intimate contad with the perforated casing. 
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49. The method of daim 45. further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
tubulars to increase the rate of recovery of hydrocart>ons from the produting 
subterranean zone. 

5 

50. A system for isolating a first subterranean zcme from a second subtenanean 
zone in a wellbore that indudes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for positioning one or nrK>re solid tubulars within the welltore, the solid 
1 0 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
induding one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perfected 
15 tubulars within the wellbore; 

means for radially exparuling at least one of the perforated tubulars into int^te 
ccmtad with the perforated caslr^; 

nraans for fluidicly coupling the perforated tubulars and the sdid tubulars; and 
means for j^mventing the passage of fluids from the first subtenanean zone to 
20 the second subterranean zone within the wellt>ore external to the solid tubulars and 
perforated tubulars. 

51 . The system of claim 50, wherein the means for radially expanding at least one 
of the prorated tubulars into intimate contad with the perforated casing comprises 

25 means for compressing the second subterranean zone. 

' 52. The system of dalm 50, further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons frcm) the second 
subterranean zone. 

30 

53. The system of daim 50, further comprising nf>eans for vibrating the sepond 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intinnate contad with the perforated casing. 

94 



54. The system of daim 50, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially e)(panded into intimate ccmtact with the 
perforated casirig to Increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

5 

55. A s^tem for extraqting materials from a producing subtenranean zone in a 
wellbore, at least a portion of the weltbore induding a casing and a perforated casing 
that traverse the produdng subterranean zone, comprising; 

means for positioning one or more soNd tubulars witfiin the wellbore; 
10 means for positioning one or more perforated tubulars within the wellbore each 

induding one or more radial openings, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
1 5 means for radially expanding at least one ctf the perforated tubulars into intimate 

contact with the peiforated casing; 

means for fluididy coupling the soSd tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubuiars; 

means for fluididy isolating the producing subterranean zone from at least one 
20 other subtenanean zone within the wellbore; and 

means for fluididy coupling at least one of the perforated tubulars with tt^ 
produdng subten^nean zone. 

56. The system of daim 55, wherein the means for radially expanding at least one 
25 of the perforated tutnjlars into intimate contad with the perforated casing comprises 

means for compressing the producing subtenBnean zone. 

57. The system of daim 55, further comprising means for Sribrating the produdng 
subterranear> zone to increase the rate of recovery of hydrocaj1)or^ from the produdng 

30 subterranean zone. 

58. The system of daim 55, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded Into intinaate contad with the perforated casing. 
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59. The system of daim 55. further comprising means for applying an impulsive 
load to the perfected tubulars that are radiaily expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocart)ons from the producing 

5 subtenranean zone. 

60. An apparatus, comprising: 

a zonal isolation assemt)ly comprising: 

one or more solid tutHJlar nnembers, each solid tubular member including one or 
10 ntore extemal seals; 

one or nK>re perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
15 members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and flie perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and 
wherein the perforated tubular liners are fomned by a radial expansion process 
20 performed within the wellbore. 

61. A method of isolating a first subterranean zone from a second subten^nean 
zone in a wellbore, comprising: 

positioning one or nx>re solid tubulars within the wellbore, the solid tubulars 
25 traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subtenanean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
30 within the wellbore; 

fluidldy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the ^ilbore extemal to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the interior of one or 
more cf the perforated tubuiars; and 

radially expanding and plastically defomriing the perforated tubular liners within 
the interior of one or more of the peiforated tubuiars. 

5 

62. A method of extracting materials from a producing subterranean zone in a 
weilbore» at least a portion of the weilbore including a casing, oomprlsing; 

positioning one or more solid tubuiars within the weHt)ore; 

positioning one or more perforated tubuiars each induding one or more radial 
10 passages within the weilbore, the perforated tubuiars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 
within the wellbcm; 

fluididy coupling the solid tubuiars with the casing; 
15 fiuidiciy coupling the perforated tubuiars with the solid tubuiars; 

fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone wnthin the weilbore; 

fluididy coupling at least one of the perforated tubuiars with the produdng 
subterranean zone; 

20 (X)sitioning one or more perforated tubular liners within the interior of one or 

more of the perforated tubuiars; and 

radially expanding and plastically deforming the perforated tubular liners within 
the Interior of one or more of the perforated tubuiars. 

25 63. A system for isdating a first subterranean zone from a second subterranean 
zone in a weilbore, comprising: 

means for positioning one or more soM tubuiars within the wellt>ore, the solid 
tubuiars traversing the first subterranean zone; 

means for positioning one or more perforated tubuiars each induding one or 
30 more radial passages within the weilbore, ttie perforated tubuiars traversing the second 
subterranean zone; 

means for radially expanding at least one of the soUd tubuiars and perforated 
tubuiars within the weilbore; 

means for fluididy coupling the perforated tubuiars and the solid tubuiars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or rmre perforated tubuteir liners within the interior of 
one or more of the perforated tubulars; and 

means for radially expanding and plasticaHy deforming the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subten^nean zone in a 
1 0 wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or mors solid tutfulars within the wellbore; 

means for positionirrg one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tut)ulars traversing the 
producing subtenianean zone; 
15 means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 

means for flutdidy coupling the solid tubulars with the casing; 

means for fluldicly coupling the perforated tubulars with the solid tubulars; 

means for fluldidy isolating the producing subterranean zone from at least one 
20 other subterranean zone within the wellbore; 

means for fluidldy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning oro or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
25 means for radially expanding and plastically defonming the perforated tubular 

liners within the interior of one or nrxHe of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal Isolation assembly comprising: 
30 one or more solid tubular members, each solid tubular nDemt)er induding one or 

worn external seals; 

two of more perforated tubular members each induding radial passages 
coupled to the solid tubular numbers; and 

one or mom one-way valves for controllably fluidldy coupling the perforated 
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tubular merrdiers; and 

a shoe odupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tid>ular 
members are formed by a radial expansion process performed within the wellbore. 

5 

66. A method of Isolating a first subterranean zone from a second subterranean 
zone having a pluraKty of producing zones in a welbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning two or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

15 fluidicly coupling the perforated tubulars and the priniary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within tte wellbore external to the prin^ry solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the produdng zones that has not 
20 been depleted to one of thd producing zones that has been depleted; 

67. A method of extrading materials frc^ a wellbore having a plurality of producing 
subterranean unes, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wellbore; 
25 positioning two or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the produdng 
subterranean zones; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
v^n the wellbore; 
30 fluidtciy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy isdating the (mxJucing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 



99 



subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
been depieted to one of the producing zones that has been depleted. 



5 68. ' A system for isolating a first subtenanean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, comprising: 

means for positioning one or more solid tubutars within the welibore, the solid 
tubulars traversing the first subtenanean zone; 

means for positioning one or more perforated tubulars each including one or 
10 nrK)re radial passages within the weHbore, the f^orated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluldidy coupling the perforated tubulars and the sdid tubulars; 
15 means for preventir^* the passage of fluids from the first subterranean zone to 

the second subtenanean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
20 means for preventing fluids from passing from one of the producing zones that 

has not been depieted to one the producing zones that has been depieted. 

69. A system for extracting materials from a plurality of producing subterranean 
zones in a wellbore, at least a portion of the wellbore including a casing, comprising; 
25 nrteans for positioning one or more solid tubulars wMiin the wellbore; 

means fc^ positioning one or more perfiorated tubulars each including one or 
nrK>re radial passages within the wellbord, the perforated tubulars traversing the 
producing subterranean zones; 

means for radially expanding at least one of the solid tubulars and the 
30 perforated tubulars within the wellbore; 

means for fluldidy coupling the solid tubulars with the casirtg; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the producing .subterranean zone from at least one 
other subterranean zone within the wellbore; . 
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means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
5 means for preventing fluids from passing from one of the producing zones that 

has n(rt been depleted to one of the producing zones that has t>e6n depleted. 

70. An apparatus for extracting geothenmat energy from a subtenranean formation 
containing a source of geothermal energy, conrH>rising: 

10 a zonal Isolation assembly positioned within the subtenranean formation, 

comprising: 

one or more solid tubular members, each solid tubular noember including one or 
more external seals; 

one or more perforated tubular niembers each including radial passages. 
1 5 coupled to the solid tubular members; and 

one or rnore perforated tubular liners each including one or nnore radial 
passages coupled to the Interior surfaces of one or more of the perforated tubular 
men\t>ers; and 

a shoe coupled to the zonal Isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

mentbers are formed by a radial expansicm process performed wiUiin the wellbore. 

71. A nrtethod of isolating a first subterrarwan zone from a second subterranean 
zone including a source of geothenmal energy in a weHbore« comprising: 

25 positioning one or more solid tubiulars within the wellbore. the solid tubulars 

traversing the first subterranean zone; 

positioning one or tiiore perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

flURfidy coupling ttie perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subtenBnean zone witiiin the wellt)ore external to tto prinnary solid tubulars and 
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perforated tubulars; and 

positioning one or more perforated tubular liners within the interior of one or 
rTK>re ctf the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular lln^ within 
5 theinteriorcrfoneormoreof the perforated tubulars. 

72. A method of extracting geothermal energy from a subterranean geothermal 
zone in a wetlbore, at teasX a portion of the welibore including a casing, comprising; 

positioning one or more solid tubulars within the welibore; 
10 positioning one or wots perforated tubulars each including one or more radial 

passages within the welibore, the pefrforated tubulars traversing the subten^nean 
geoihennal zorte; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
wittiin the welibore; 
1 5 fluidlcly coupling the solkl tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
fhiididy isolating the subterranean gebthemrml zone from at least one other 
subtenanean zone within the welibore; and 

fluldiciy coupling at least one of the perforated tubulars with the subterranean 
20 geothermal zone. 

73. A system for isolating a first subterranean zone from a second geothenmat 
subterranean zone in a weHt)ore, comprising: . 

means for positioning one or more solid tubulars within the welibore, the solid 
25 tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each Including orte or 
mora radial passages within the welibore, the perforated tubulars traversing the second 
geothermal subten^neai zone; 

means for radiaOy expanding at least one of the solid tubulars and perforated 
30 tubulars within the welibore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 

n^ns for preventing the passage of fluids from the first subtenanean zone to 
the second geothermal subterranean zone v^thih the welibore external to the primary 
solid bjbulars and perforated tut)ulars. 
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74. A system for extracting geotherrnal energy from a subterranean geothermal 
zone in a wellbore, at least a portion of the wellbore including a casing, comprising; 

5 means for positioning one or more solid tubulars wtthm the wellbore; 

n^ans for positioning one or wore perforated tubulars each including one or 
mom radial passages within the wellbore, the perforated tubulars traversing the 
subterranean geothennal zone; 

means for radlalty expanding at ieast one of the solid tubulars and the 
10 perforated tubulars within the wellbore; 

mear^s for fluididy coupling the solid tubulars with the casing; 
means for flurdicly coupling the perforated tubulars with the solid tubulars; 
means for ffuldidy isolating the subtenranean geothermal zone from at least one 
other subterranean zorie within the wellbore; and 
15 nneans for fluididy coupling at least one of the perforated tubulars with the 

subterranean geothenriid zor>e. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or more solid tubular members, each solid lubular member including one or 

nK)re external seals; 

one or more perforated tubular members each ancluding one or more radial 
passages coupled to the solid tubujar nrteml^ers; and 

a shoe coupled to the zonal isolation assembly; 
25 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular members within the 
welltK)re. 

30 

76. A nrathod of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or rrK>re solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars within the wellt)orB each including 
one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one 6( the primary solid tubulars and perforated 
tubulars within the wellbore; 

fluldidy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; and 

cleaning materials from the radial passages of at . least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

77. A method of extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tidsutars within the wellbcm; 

positioning one or more perforated tubulars within the weilbore each including 
one or more radial passages, the perforated tubulars tra\^ng the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tubulars with the casing; 

fluldidy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the produdng subterranean zbne from at least one other 
subten^nean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone; 

mmitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; arKJ 

deaning materials from the radial passages of at le^st one of the perforated 
tubulars by further radial expansion of the perforated tubulars v/mn the wellbore. 

78. A system for isolating a first subtenanean zone from a second sutrterranean 
zone in a wellbore* comprising: 
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means for positioning one or more solid tijbulars within the welibore, the solid 
tubidars traversing the first sut>terranean zone; 

means for positioning one or more (^rforated tubulars within the wellbore each ^ 
Including one or more radial passages, the perforated tubulars traversing the second 
5 subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
10 > the secoTKJ subtenanean zone within tiie wellbore external to the solid tubulars and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars wimin the 
wellbore. 

15 

79. A system for extracting materials from a producing subterranean zone In a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or nrKxe solid tubulars within the wellt>ore; 

means for positioning one or more perforated tubulars witttin the wellbore each 
20 including one or more radial passages, the perforated tubulars traversing the producing 
subterrar>ean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
25 means for fluidicly coupling the perforated tubulars with the solid tubulars; 

means for fluidicly isolating the proc^ng subtenranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; and 
30 means fdr deaning materials from the radial passages of at least one of the jwforated , 
tubulars t>y further radial e^ansion of the perforated tubulars within the wellt>ore. 
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